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Scientific ific American, 
INFLUENCE OF SMALL PORTIONS OF ALLOY ON 
THE PROPERTIES OF METALS. 

Exact alloys of metals are often difficult to make, 
and with many a very small quantity of alloy greatly 
affects their qualities and produces some peculiar and 
unaccountable phenomena in working the metal. 

The presence of sy), of an ounce of antimony per 
pound of lead increases the rapidity with which it oxi- 
dizes and burns in the melted state. Lead containing 
more than ,,55 of an ounce of copper per pound is 
unfit for the manufacture of white lead, on account of 
its coloring properties. Gold, with an alloy of ys, of 
its weight of lead, is extremely brittle. Nickel was re- 


38 garded as a metal which could be neither hammered, 


rolled nor welded, until it was discovered that the addi- 
tion of yby5 part of magnesium or of ys, Of phospho- 
rus makes it maJleable and weldable to iron and steel. 
One-twentieth of an ounce of iron to one pound of 
copper renders the copper hard and brittle. Copper 
containing yy of its weight of antimony or bismuth 
cannot be used for making rolled brass. Zine mixed 
with copper to the ammount of of an ounce per pound 
makes the copper red short. One-sixth of an ounce of 
arsenic makes copper hot short, while 44 of an ounce 
makes it cold short. Some of the copper of commerce, 
made from ores containing other metals, sulphur, ar- 
'senic, and silicon, is sometimes the cause of serious 
trouble with manufacturers in the rolling and stamping 
|of copper and brass goods. 

The electric conductivity of copper is largely modi- 
fied by small admixtures of other metals, as with one 
half of one per cent of iron its conductivity is reduced 
60 per cent, as also with varying alloys of other metals 
| of low conductivity. 

The remarkable addition to the strength of metals 
by the fractional mixture or alloy of other metals or 
substances isa notable feature of modern metallurgy. 

Copper having a tensile strength of 25,000 Ib. by an 
addition of six per cent of tin may be equal to 28,000 Ib., 
but with the addition of one to two per cent of phos- 
pbide of tin and copper its tensile strength is increased 
to 80,000 Ib. or more per square inch. 

The addition of aluminum to copper in the small pro- 
portion of one per cent largely increases its tenacity, and 
at 74g per cent aluminum is equal to 60,000 Ib., and a 
ten per cent alloy 90,000 Ib. per square inch, the 
highest being a test at the Washington navy yard of 
114,000 Ib. tensile strength. 

The minute fractional alloys of aluminum and nickel 


| with steel, as well also its constituents, carbon, sulphur, 


phosphorus and silicon,are well known and need not be 
repeated. 
$$ ——608 +e ___— 
Scientific Observers Needed. 

The great advance made in recent years along every 
line of physical science has an important significance 
as suggesting the possibility of attaining still higher 
results in a near future. 

Before these can be reached, however, an untold 
amount of work must be done in the fields of observa- 
tion and investigation. 

Wonderful as the increase in number of able and 
faithful workers has been, still, owing to the rapid ex- 
tension of the lines of work and the increasing com- 
plexity of their inter-relations, it may be truly said, 
“The harvest is waiting, but the laborers are few.” 

The universe of space has been defined as having its 
“eenter everywhere, its circumference nowhere;” 
likewise the explorer of science may take his position 
at any point in any field and find the radiant lines of 


wuso | Correlated action stretching out toward infinity. 


By virtue of a subtle intellectual prescience accorded 


wuz | to only a few of our race, such master minds as New- 


ton and Descartes saw clearly the possibility of the 
important revelations that would some day result from 


51| a proper conception of the laws of force, form and 


motion, as exhibited in the phenomena of nature. 
Each of these individuals, working under such con- 


ee victions, made marvelous progress in the conquests of 


science. The great primary ideas attained by such 
thinkers, and the results reached by the great experi- 
M8 | menters, such as Faraday, are the priceless possessions 
of to-day. And through the extension of science and 
art in the accumulation of facts, and improved means 
for investigation, we of to-day may reap an abundant 


— harvest, made possible by those immortal pioneers 
| when they discovered the keys that can disclose a true 


| interpretation of the phenomena of nature. 


How strange that through all the past, and even now 
amid the splendid progress that has so far redeemed 


683 and illumined the world, the word science has been 


and still is often flouted, while its pursuits, that can 
never be aught else but the pursuit of truth for its own 
sake, are still too often referred to in popular literature 
with contemptuous raillery. Better treatment and 
more enlightened teaching are still needed both 


8 | from the school and the press. And this is written 
humbly to call attention to the latter point, and in- 


voke consideration of its intrinsic importance. Can 
anything be more important to each one of our race 
than that he or she should as soon as possible learn as 
a habit to “think clearly and see straight” ? 

To this end the primary definitions of science should 
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|ne- rigidly tanght, joalatanai ye VEL He 
should govern the study of facts and relations, how few, 
apparently, entirely master or strictly regard them. 

In this way it seems to the writer, practical science 
ought to be more popularized. 

Important results might follow, both theoretical and 
practical, if the great army of industrial classes were 
better educated to be reliable scientific observers. In 
agriculture and the related sciences of biology, clima- 
tology, etc., there is great need of an increase of re- 
liable observers. And should not the re-enforeement 
be most available from among those whose vocations 
bring them constantly near to the practical study of 
nature ? Lum WoopDRUvFF. 

0 
Prize for an Essay on Wind Power. 

The Netherland Society for the Promotion of Indus- 
try, the secretary of which is Mr. F. W. Van Eeden, of 
Haarlem, Holland, offers its prize for 1894 for papers in- 
dicating the method of obtaining energy by means of 
windmills, to accumulate this energy electrically, and 
to transmit it or make it portable. An answer to the 
following questions is more particularly desired : (1.) 
What is the average energy a common windmill is able 
to produce, per day of 24 hours, in combination with an 
electric accumulator; what would be the installation 
most suitable to this effect, and what would be the cost 
of one horse power hour? (2.) Is it possible, from an 
economical point of view, to apply the new aerial motors 
on an extensive scale for the accumulation and the utiliz- 
ation of thisenergy ? If so, what mechanical appliances 
would be required for this purpose? The project of a 
supposed application of the system by which a factory 
is provided with light and power is wanted as an illus- 
tration. The drawings belonging to the answers must 
be made on white paper on a scale of \4 in. to the foot. 
The prize comprises the gold medal of the society and 
the sum of £30. The papers are to be sent before July 
1, with the author’s name in a ciosed envelope, to Mr. 
F. W. Van Eeden, of above mentioned address. 

A pretty small prize for a subject requiring so much 
study and calculation. 

et 
What is Electricity? 

Probably no better answer can be given tothe above 
query than the one that follows: It is stated that on 
one occasion when Professor Galileo Ferraris, the 
Italian scientist, whose name is known to all electri- 
cians, was asked by a young lady what electricity was, 
he ventured to answer it. Opening her autograph 
book he wrote: ‘“* Maxwell has demonstrated that 
luminous vibrations can be nothing else than periodic 
vibrations of electro-magnetic forces. Hertz, in prov- 
ing by experiments that electro-magnetic oscillations 
are propagated like light, has given an experimental 
basis to the theory of Maxwell. This gave birth to 
the idea that the luminiferous ether and the seat of 
electric and magnetic forces are one and the same thing. 
This being established, I can now, my dear young 
lady, reply to the question that you put to me: What 
is electricity ? It is not only the formidable agent 
which now and then shatters and tears the atmo- 
sphere, terrifying you with the crash of its thunder, 
but it is also the life-giving agent which sends from 
heaven to earth, with the light and the heat, the 
magic of colors and the breath of life. It is that which 
makes your heart beat to the palpitation of the out- 
side world, it is that which has the power to transmit 
to your soul the enchantment of a look and the grace 


of a smile.” 


Flow of Metals Under Pressure. 


The ability of metals to flow under pressure is fre- 
quently much affected by the presence in them of other 
substances. Thus common cast iron, when cold, is very 
slightly malleable. But if a portion of its carbon be 
extracted, as in the manufacture of malleable cast iron 
articles, it assumes a good degree of malleability, and 
its particles flow readily under the action of blows or 
under steady pressure. One of the most interesting 
applications of the flow of metals for constructive pur- 
poses is a machine invented, says the 7radesman, 
somewhere between 1830 and 1840, by an artist for the 
manufacture of the collapsible tubes now universally 
used for holding artists’ colors. As every one knows, 
these tubes are exceedingly thin—in fact, no thicker 
than foil; yet they are made from a small cylindrical 
block of tin, which by a single blow of a punch is made 
to flow into a mould by which not only the holding 
part of the tube is made, but also the nipple at the top 
upon which the cap is screwed. The bottoms of the 
tubes are closed by folding them over upon themselves, 
and thus what would appear quite a difficult thing to 
make, to those unacquainted with mechanical pro- 
cesses, is manufactured at so cheap a rate as to add 
searcely more to the cost of a tube of color than the tin 
foil wrapping does to the cost of a paper of tobacco. 


—_____—_—__ 2+ 9+ — 

It has been estimated that 25,000 horses are employ- 
ed in the London carrying trade, that their value is a 
million and a quarter, and that the cost is for food alone 
£800,000 a year. A rule prevails of foraging the borses 











on threepence an inch per week—that is, a horse costs 
as many shillings a week as it stands hands high. 
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Vegetable Silks, 

Under the name of * silk grass,” “* siik cotton,” ** pil- 
iow cotton,” “soie vegetale,” “ouate de fromager,” 
ete., there are grouped’in commerce the silky hairs and 
down that cover the seeds of several plants of the orders 
Kombacinee and Stereuliacew, such as Bombaz pen- 
tundrum, or “kapok,” of India; B. Malabaricum, or 
Malabar “silk cotton tree;’ B. munguba, or “ huim- 
ba.” of Brazil; B. heptaphyllum, B. Ceiba, or “ god 
tree,” of India and Guiana; B. Carolinum, or “ paina 
de imbirueu;” B. phisianthus, or “paina de cijio;” 
Kriodendron anfractuosum, or *‘ kapok,” of the Dutch 
Indies; &. Caribeum, or * beuten,” of Senegal; Chori- 
sia speciosa, or “‘paina de paneira femea,” of Brazil; 
(. Pecholtiana, or “paina de paneira macho,” of Bra- 
zi}: Stipecoma peltigera, or “ paina soeira,” of Brazil; 
and Ochroma lagopus, or “ hare’s foot,” of the Antilles 
and India. 

in the order Asclepiadacee we have the Asclepias 
rolubilis, of Guadaloupe; A. gigantea, or “‘ madar,” 
of Martinique; A. ewrassaricu, of the Antilles and 
Senegal; A. Cornuti, of North America; A. fructicosa, 
of Southern Italy; and Gomphocarpus fructicosa, of 
Cape Tunis and Senegal. 

The Vincetowicum officinale, or “ contrayerva,” the 
Cochlospermum gossypium, of Senegal, and C. tincto- 
rium, also furnish vegetable silk. 

The allied order of Apocynacee furnishes a large 
number of vegetable silks, e. g., the Apocynum vene- 
tum, found in the Crimea and Turkistan, and the A. 
cannabinum, or ** Indian hemp,” of North America. 

The Wrightia tinctoria, of the Indies, also produces 
a silk cotton, as do also the Hchites grandiflora, E. 
conduta, and Beaumontia grandiflora. From the 
seeds of a species of Batatas is obtained a textile ma- 
terial ealled * Natal cotton.” 

Tbe beautiful silky fiber yielded by: the above 
named plants, and very appropriately named silk 
cotton, is used wherever the plants grow, whether 
in India, Africa, or America, for precisely similar pur- 
poses, viz., for stuffing pillows and cushions, although 
it is hoped that some day a better use will be found for 
it. The Malabar silk cotton is used in Assam for the 
manufacture of a kind of quilt or thick cloth, probably 
by felting, as it is not adapted for spinning. 

Finally, several common trees, such as the poplars 
and willows, yield a soft down, and some of the 
acacias, such as the Acacia julibrissin, bear flowers 
imitating silk, whence the name “silk tree” some- 
times given it. The bark of a Chinese Huonymus, 
shown at the Exposition of 1889, contains a fibrous ma- 
terial that seems to be a vegetable silk, and from the 
stems of the Ricinus a sort of silk may be obtained. 

At the Exposition of 1889 there was exhibited the 
vegetable silk calied “‘kapok” sent by the French 
colonies of Indo-China, the Dutch colonies of Java 
and the English colonies of India and the Antilles. 
Kapok is the name given in Indo-China and the Indian 
Archipelago to the setaceous fiber surrounding the 
seeds of Bombax pentandrum and B. Ceiba. The 
trees begin to bear fruit and yield their textile material 
when three years of age. The countries that produce 
the best kapok are the islands of the Indian Archi- 
pelago, Java, Bombay, Sumatra, and the peninsula of 
Malacca. That of the English East Indies is less 
esteemed, since it is not so elastic. The fibers of the 
kapok are crisped and twisted like those of cotton. It 
bas been supposed that the material was not known 
in Europe until 1851, at the epoch of the London Ex- 
hibition, but this is disproved by the fact that 
Magalotti, in 1600, in his scientific letters, describes it 
and says that it is called by the Dutch “sidervate,” 
i.e, silk cotton, and by the Arabs “ beidelsaar,” 
which means silk wool. He states that it is combed 
and spun like flax. 

In 1851 it was newly presented in London by the 
Dutch, but little attention was paid to the product, and 
it was in Australia, only, that it began to find great 
favor. It is employed throughout this whole country 
in the decorative industries. In 1884, 1,000 bales were 
imported, and, in 1886, 8,600, 7,991 of which came 
from the island of Java, where is produced the most 
esteemed, cleanest, and the least compressed, and con- 
sequently the most elastic kapok. 

The substance is used by preference to cotton for 
wadding for clothing, for stuffing cushions, for the 
wanufacture of fabrics imitating beaver, and of or- 
haments that compete with silk. Hats are made from 
it in mixing it with the hair of the rabbit, and it is 
used for some high-priced fabrics, such as those em- 
ployed for turbans, mantles, ete. 

The fibers take certain dyes very well, and, 
With various silks differently colored, there may be 
obtained elegant fabrics, and velvets or imitations of 
feathers of a very handsome effect. Upon weaving 
with cotton, mixed tissues are produced that are 
capable of competing with genuine silk. 

Kapok may be employed, too, in lieu of cotton for 
preparing a detonating powder by treating it with 
hitrie acid. This nitrated kapok, mixed with pyro- 
ligneous ether, and with protochloride of iron having 





| which solidifies in water and may be spun and 

afterward mixed with animal silk.—Moniteur Scien- 

tifique. 

Influence of Decortication upon the Mechanical 
Properties of Wood, 

Buffon and Duhamel du Monceau have taught that 
oaks decorticated while standing form wood that is 
denser and that offers greater resistance to breakage 
than those that are not so treated. This opinion, as- 
sailed in France by Varenne de Feuille at the end of 
the last century, was still more vigorously attacked in 
Germany at the beginning of the same century, with- 
out such attacks being based upon direct experiment. 
So the question has remained undecided. Mr. Mer, 
thinking it was of some interest to take it up, has, as a 
result of researches based upon a histological examina- 
tion and upon the chemical composition and a deter- 
mination of densities, found that, contrary to the 
opinion of Buffon, the sapwood of decorticated speci- 
mens preserves all the characters that distinguish it 
from the perfect wood, save one—the absence of 
starch. From this it became probable that its resist- 
ance to breakage was not increased. This, in fact, is 
what results from the experiments pursued by means 
of a special apparatus installed at the School of 
Forestry by Mr. Mer, and that permitted him to com- 
pare the tissues, on the one hand, of the specimens 
opetated upon, and on the other, of those of a tree for 
comparison, after assuring himself that both were per- 
fectly dry. The realization of this condition is essen- 
tial, since the mechanical properties of a wood vary 
greatly according to its degree of humidity. It is pro- 
bable that, for want of having taken such precau- 
tion, Buffon and Duhamel du Monceau obtained re- 
sults that were always favorable to the trees operated 
upon. This is doubtless the case, because the sapwood 
of their subjects for comparison was slightly altered by 
fungi, as generally happens with trees abandoned for 
a certain time without bark, even in a protected place. 
At the epoch at which these investigators lived there 
were no means of recognizing such slight alterations. 
Decortication therefore does not present the advan- 
tages that were claimed for it, but, as an offset, it pos- 
sesses others that were not suspected. It preserves 
wood from getting worm eaten and permits of drying it 
without much cracking or an incipient rotting result- 
ing therefrom, an alternative which always besets the 
owner when he cannot cut up his trees almost im- 
mediately after they have been felled.—La Nature. 


Xylolith, or Wood Stone. 

Xylolith, or wood stone, is coming into extensive use 
in Germany. A recent number of the Bawtechniker 
gives the following particulars. Xylolith, or steinholz, 
or wood stone, is made of magnesia cement, or calcined 
magnesite, mixed with sawdust, and saturated with a 
solution of chloride of calcium. The pasty mass, before 
the cement sets, is spread out into sheets of uniform 
thickness, and subjected to an enormous pressure, 
amounting to more than 1,000 Ib. to the square inch. 
The compressed sheets are then simply dried in the air. 
The original invention of this material dates back to 
1888, but it is only within the last five years that a sin- 
gle firm, that of Otto Sening & Co., at Pettschappel, 
near Dresden, has undertaken the manufucture of it 
on a large scale, and has met with such success that it 
is already engaged in the erection of extensive addition- 
al works in the Austrian territory, to supply. the South 
German market. In 1888 a series of tests of xylolith 
was made at the royal testing station for building ma- 
terials in Berlin, covering its chemical as wel) as inech- 
anical qualities. In resistance to tension it was found, 
naturally, that dry material was much superior to the 
same soaked with water, dry specimens resisting a ten- 
sion of about 100 lb. per square inch, while pieces 
saturated with water resisted only two thirds as much. 
Soaking the dry material in linseed oil increased the 
tensile strength about 16 per cent, and freezing dimin- 
ished it slightly. The resistance to compression proved 
to be about 300 Ib. to the squareinch. This was dim- 
inished about 10 per cent by freezing and increased to 
about the same extent by careful drying and saturation 
with linseed oil. 

The special gravity of the new substance was found 
to be 1553. The fractured surfaces showed a yellow 
color, with a perfectly uniform, close grain. When im- 
mersed in water, unbroken sheets of perfectly dry ma- 
terial took up 2°1 per cent of their weight of water in 
12 hours, and 3°8 per cent in 216 hours. Broken pieces 
absorbed in the same time about 20 per cent more water 
than the unbroken sheets. To try the resistance to the | 
influences of the weather, a large number of samples | 
were taken, and subjected to boiling in water, brine, 
soda lye, hydrochloric acid, and solutions of sulphate 
of iron, sulphate of copper, and sulphate of ammonium, 
alternating the boiling with sudden eooling. After 
several days’ treatment with hydrochlorie acid a 
loss of 23 per cent in weight was observed, but the 
properties of the pieces under test were not percept- 
ibly affected. In the other cases no loss of weight 
could be detected, nor was there any other appar- 
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&n organic base, yields a reduced fiber, which, differ- 
ently colored, furnishes a solution of vegetable silk 


ent alteration, and the liquids used for treating the 
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samples remained perfectly clear. Exposure to super- 
heated steam, in a Papin’s digester, also produced no 
visible effect. In hardness, the materiai was found to 
occupy a position between feldspar and quartz, being 
scratched by the latter, but not distinctly so by the 
former. As aconductor of heat, the xylolith was found 
to rank between asbestos and cork, being, therefore. 
one of the best non-conductors known. To test its 
fire-resisting qualities, sheets were exposed for three 
hours to the flame of a Bunsen gas burner, by which 
the actual surface touched by the flame was charred, 
although there was no crumbling, or extension of the 
charring beyond the marks of the flame. Similar pieces 
Jaid on the burning coal in the fire-box of a drying oven, 
and kept for some time at ared heat, were rendered 
brittle, and crumbled at the edges, but kept their shape 
and cohesion, and showed no sign of breaking into a 
flame. 

For use, xylolith is delivered in sheets, from a quar- 
ter of aninch to an inch and a haif thick, and of all 
sizes up to a metersquare. The dimensions are almost 
unchangeable by dryness or moisture. A sheet measar- 
ing one meter square when perfectly dry will expand 
from one to two-tenths of one per cent when soaked in 
water, and a moist sheet will contract in drying to about 
the sameextent. Being so little subject to contraction 
and expansion, it is extensively used for floors in railroad 
stations, hospitals, and similar buildings, It is readily 
planed, sawed, bored, and fashioned with ordinary 
wood-working tools, and may be painted or decorated 
in the same manner as wood. It is itself nearly water- 
proof, and with suitable putty in the joints and a good 
coat of paint, it may be made entirely so. Itis not sur- 
prising that a material possessing so many advantages 
should have come into extensive use, and we trust that 
its use will extend. 


— +o — en 


Test for Wintergreen Ot}, 

The following is an excellent test for oil of winter- 
green, or birch, that is suspected of being mixed with 
the synthetic oil. 

The theory is that while synthetic oil wintergreen 
is almost the same chemically as true oil, yet it 
being an alcoholic product it is impossible to entirely 
remove traces of alcohol; hence, if a small particle of 
red aniline soluble in alcohol be dropped into a vial of the 
synthetic oil it will immediately show a disposition to 
dissolve, which is not the case with true wintergreen. 
Practically this is found to be the case. In three to 
five minutes time, by agitating vials of both oils with 
aniline in them, it will be noticed that the artificiai pro- 
duct readily dissolves the aniline, whereas the other 
will hardly have any perceptible effect on it. After the 
lapse of fifteen minutes to half an hour both will be 
diseolored, but the artificial will have a purplish tint, 
while the natural oil will be more of a cherry color ; 
and in proportion as the two are mixed, so will be the 
time and extent of coloration. 

This is a delicate test, fit only for use by experts, for 
which reason we have not hithertofore published it, as 
by it acareless user would probably reject ali the oil 
he purchased, whether pure or otherwise. Before adopt- 
ing it for use it will be well to make several experiments 
in order to get a correct idea of the length of time re- 
quired for the action of pure oil wintergreen on the ani- 
line, in comparison with the artificial or known mix 
tures of the two. 

——  - 2+O+e- --—- 
Soap Suds for Calming Waves. 

The remarkable action of oil upon waves is well 
known. This phenomena led the officers of the 
steamship Scandia, of Hamburg, to make an experi- 
ment upon the same principle that was very successful 
and that appears to us worthy of mention. During 
its last trip to the United States, the vessel, while 
in midocean, was attacked by a very heavy storm. 
It then occurred to the officers to dissolve a large 
quantity of soap in tubs of water. Having thus ob- 
tained several hundred gallons of soap sudsina very 
short time, they threw it overboard in front of the 
ship. The effect was almost instantaneous, and the 
vessel soon began to navigate without difficulty. Her 
officers at once addressed a long report to the Hydro- 
graphic Bureau of the United States, giving an ac- 
count of their voyage, the storm, and the means that 
they employed to still the waves, They conclude by 
saying that although soap suds does not produce ab- 
solutely all the effects upon water that oil does, it at 
least suffices to break the force of waves in most 
cases. Besides, this mathod recommends itself to 
transportation companies careful of their interests. 
Soap suds is much cheaper than oil, and a relatively 
large quantity of soap can be carried without en- 
croaching too much upon the space set apart for pas- 
sengers and merchandise.—La Nature. 
—————_ ——o+ @ re —— 


ALUMINUM WITH TEXTILE Faprics, Corp, Ropr.— 
The invention consists in weaving or intertwining 
threads of aluminum, either by itself or along with the 
material usually employed in the manufacture of cloth 
of various descriptions, lace, rope, cord, and the like.— 





W. Darlow, Plaistow, London, 
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Electrical Notes, 

Referring to the low-frequency alternate current—25 
per second—adopted at Niagara Falls, Mr. William 
Stanly, Jr., in a recent article in the HBlectrical World, 
shows that for the transmission of power the use of 
very low frequencies ix not justified, and he intends to 
show why such a procedure is bad engineering from 
the transformer standpoint. 

To sam up the virtues of high-frequency motors, we 
have. according to the author's calculations : 

First.—A greater torque at ail times for the material 
employed, and, consequently, a greater output. 

Necond.—A lower impedance armature and a lower 
inductance in the armature cireuit, consequently for a 
given load a smaller artnature current. 

Third. 
out” effect produced by armature reaction. 

The experience at Pittsfield, where for fifteen months 
two-phased motors whose magnetizing currents are 


supplied from condensers have been in operation, is a! 


sufficient proof of the practical operation of condensers. 


These motors are operating at 130 periods per second. 


A smaller armature reaction and “ blowing | 


New Brunswick, and thence through Princeton and 
Lawrenceville to Trenton. 
oe 
IMPROVED TRIPLE EXPANSION ENGINES. 
The Condor, the engines of which we illustrate from 
Engineering, is a small composite schooner, built some 
time since at Havre, by the Forges et Chantiers de la 





Mediterranee, for the Chilean government. The fol- 
lowing are her principal dimensions : 
Length between perpendiculars. 88 ft. 7 in. 
SE iccdnnebédthinsctandnns htaeeity<<. seres ae §° 
NR fds cawtibwolrddeurls tecdbsabel 9“ 0“ 
Mean draught of water... ...........eseeeeeeees: eg“ 4° 
Rost l is conmuhtsctnesende one 145 tons. 
Engines... wepee 09 O0qnecebepecceeccetapbens 250 horse power 
Diy. > 20 tes cone dhe codvecumanena 1044 knots. 
Approximate tonnage. ..................-6seeeees 115 tons. 


This little vessel presents no special features of con- 
struction; the hull is composite, with copper sheathing 





over the wood and steel frames, it is divided into water- 
tight compartments by four transverse bulkheads. 
The forward compartment contains the sail and cord- 
age stores, in the next are the sleeping quarters of the 


They are connected to all classes of work, operating, as| men ; the center compartment contains the engines, 


they do, a sawmill, a wool- 
en factory, machine shops, 
a printing office, ete., and 
it has found by 
actuai observations of the 
voltmeter, in circuit on the 
consumers’ premises, that 
the variation of potential 
due to changes of load and 
lag on the motors does not 
average 2 per cent of the 
voltage applied. The reg- 
ulation of these circuits is 
as perfect as if they were 


been 


simply operating lamps 
alone. 

In order to carry off the 
heat generated in trans 


formers working under a 
heavy load, Prof. Henry A. 
Rewland, of Johns Hop 
kins University, in 
vented a method employ- 


has 


ing a current of liquid led 
through the iron in tubes 
80 placed as not to be eut 
by the lines of magnetic in 
daction, the tabes and iron 
alternating with 
Water orany 
conducting liquid 
employed 
with 


laming 
one anothers 
other 
Luiay 
without 
the proper working of the 
transformer 

Another method employ 
ed by Prof. Rowland is to 
surreund the transformer 
with a vessel containing a 


thus be 


interfering 


volatile liquid which, by 
boiling, carries away the 
heat. The vapor may be 


recondensed in the upper 
part of the vessel or carried 
off through a condensing 


eoil and returned to the 


vessel in a liquid state. He 
also provides means for 
reducing the pressure in 


the vessel, in order that the 
liquid may boil at a low 
tem: perature 

Tocool conductors earry- 
ing heavy currents, Prof. 
Rowland suggests making 
them hollow and passing a 
current of cooling liquid, such as water, through them 
from end to end, the liquid issuing in the form of spray 
to break the continuity of the stream, and thus insu- 
late it from the vessel into which it flows. 

Work has been begun on the Baltimore and Wash- 
ingtow Electric Railway. The electric line will be only 
32 miles long, while the Baltimore and Ohio’s steam 
road is 40 and thatof the Pennsylvania 42 miles in 
length between ihe two cites. Entrance has been se- 
cured both in Baltimore and Washington, «nd connec- 
tiow will probably be had in the former city with the 
Edmondson Avenue line of the Traction Company, 
which is to be converted into an electric railroad. 

A trolley line connecting New York and Philadelphia 
will be built in the near future. Within the last few 
weeks arrangements have been made to extend the 
New Jersey Traction Company's lines from Newark to 
Elizabeth and thence to Plainfield by way of Westfield 
Avenue, the “county road,” running parallel with and 
but a stone’s throw from the New Jersey Central Rail- 
road, and henee passing through all the smaller towns 
whose travel has been exclusively controlled by the 
latter road. Prom Plainfield the road will probably be 
extended through Bound Brook and from there to 











IMPROVED TRIPLE EXPANSION ENGINES. 


boilers, and coal bunkers ; the fourth and fifth are 
devoted to the ammunition and general stores and 
officers’ quarters. 

The engine, of which we publish an illustration 
above, is triple expansion, with the three jacketed 
cylinders placed side by side, and an independent 
condenser with brass tubes, tinned inside and out; 
the circulating pump is driven by a separate motor. 
The boiler is cylindrical, with two corrugated furnaces 
and return flues ; the shell is of Siemens-Martin steel, 
and the furnace plates are of iron. The following 
figures give some particulars of the engines and boiler: 


Diameter of high pressure cylinder........ 12°20 in 

% intermediate ,- Sebbedees cocddes 7? * 

S ow peemmere eden wdcdeddccces 77“ 
Length of stroke... ...........00. ey iT? “ 
Number of revolutions. ..............000sseeesee: 130 
ananatey OF Wes co See codd cic. deus cdices. oft.6 in 
ee ee +e: ™ 
Internal diameter of furnace. ..............6.+.+ 2“ % “ 
BRDGS DDD. hone - napinsitntiniinnnes iirah tanadiadin 30°14 aq. ft. 
Total heating surface... .............ceeseeeseues 807 aq. ft. 
Authorized working pressure... ................++ 142 Ib. per aq. in 

———---_ <> —_—————_- 


CORNELIUS VERMUYDEN, the Dutch engineer, was 
invited to England in 1621 to embank the Fens district. 


The Cause of Trees being Struck by Lightning. 

The frequent striking of trees by lightning is a tra- 
ditional phenomenon that is well known, but the causes 
of it are not so precisely known, although it is, in a 
manner, a primordial electric manifestation. Mr. D. 
Joneseo has recently made a series of interesting ex- 
periments on this subject, the results of which have 
been communicated by him to the Agricultural Society 
of Brabant. 

Mr. Jonesco has ascertained that certain trees at- 
tract lightning better than others. Starting from this, 
he has endeavored to find out how the various forest 
trees behave with respect to electric discharges, and 
has ascertained that the greater or less conductivity of 
trees should be taken so much the less into considera- 
tion in proportion as the electric tension is stronger. 
When the latter is sufficiently elevated, any tree may 
be struck by lightning ; but differences exist from the 
moment that the tension is feeble. The richness of the 
wood in water, contrary to what is generally believed, 
bas no influence upon the conductivity of the living 
wood for the electric spark. On the contrary, such 








conductivity depends much upon the richness of the 

wood in starch and oil. 
Mr. Jonesco, in accordance 
with Mr. A. Fischer on this 
subject, consequently dis- 
tinguishes trees as oil trees 
and starch trees, and reach- 
es the following conclu- 
sions: 

The green wood of trees 
is in all cases a bad con- 
ductor of electricity, and so 
much the worse in propor- 
tion as the tree is richer in 
oil. On the contrary, the 
green wood of amylaceous 
trees, poor in oil, conducts 
electricity relatively well. 
Living wood is a much bet- 
ter conductor than dead. 
This existence of dead 
branches in trees of both 
eategories, therefore, in- 
creases the danger of light- 
ning. This is an observ- 
ation of no small import- 
ance from the standpoint 
of the safety of houses 
situated in the vicinity of 
large trees. The cambium 
and bark are better con- 
ductors than the wood, but 
these parts are relativeiy 
to the bulk of the tree, too 
slightly developed to mod 
ify its electric conductivity. 
The latter, therefore, de 
pends upon the wood only, 
since, according to Mr. 
Jonesco, the foliage is 
equally without influence 
upon the relative conduc- 
tive power of trees for the 
electric spark. 

The results of these re- 
searches are confirmed in 
the statistics given by Mr. 
Jonesco, and which consist 
in the observations made 
upon lightning strokes and 
trees since 1847 by the su- 
perintendency of forests 
of the principality of Lippe. 
It has been: found, for ex- 
ample, that the oak is 
much oftener struck than 
the beech. Now, the first 
is a type of starch tree and the second a type of 
oil tree. On another hand, the observations made 
establish the fact that the frequency of lightning 
strokes is greater in the dry than in the other branches. 
Besides, the same statistics go to prove that the dan- 
ger of lightning has no relation with the character of 
the soil. Although the highest figures are shown in 
hard and sandy ground, this is due to the fact that 
starch trees grow in such soil, but the nature of the 
latter is without influence.—Le Gente Civil. 
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Explosion of a War Ship’s Boiler. 

On the 16th of February an explosion of one of the 
new boilers of the German war ship Brandenburg 
took place in the harbor of Kiel. Forty men were 
killed and many wounded. The disaster took place 
during a test of the boiler. The Brandenburg isa steel 
belted cruiser, of 9,840 tons. Her dimensions are: 
Length, 354 feet 8 inches; beam, 64 feet. She draws 
24 feet 7 inches of water. Her engines are of 9,500 
indicated horse power, and she has a speed of 16 
knots per hour. She was built at Wilhelmshaven in 
1891. 
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THE LOVELL DIAMOND CYCLES. 

i, mechanical construction the Lovell diamond 
ios of 1894 maintain the degree of excellence which 
civen them their well-earned reputation. The ma- 
.| used in constructing these cycles is all special 
x. and by means of expensive testing machinery in 
.r factory, they not only test all of their stock, but 

, ep record of it from year to year. They use in their 

«eels the fewest joints and parts possible, and they 

ive to-day fewer brazed joints than other wheels, 

Tie best English weldless steel tubes are used, and al! 

eonnections are solid steel drop forgings. The ball 

es are easily removed and the balls are held in 
place by ball-retaining washers. The front and rear 
wheels are removable without taking out bolt or nut. 

These eyeles contain many improvements, most of 
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SADDLE AND SLIDING SEAT POST. 


a 





¥ 
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SPECIAL DROP FORGINGS BEFORE FINISHING. 


which are original mechanical devices, such as pedals, 
adjustable seat bar, absolutely dust proof bearings, 
high frame, and narrow tread. 

They are all finished in two coats of bright enamel, 
striped in gold, and highly polished; bright parts 
nickel-plated on copper and highly polished. 

Their line of cycles covers track racer, weighing 19 
lb.; road racer, 25 Ib.; lady’s wheel, 31 lb.; convertible, 


Scientific American. 


these cycles stronger and more durable, and shows to 
what perfection this branch of inanufacture has been 
developed. 

All interested in cycling should send to the John P. 
Lovell Arms Co., Boston, Mass., for one of their 1894 
cycle catalogues. 
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The Manufacture of Aluminum. 

In a lecture dealing with this subject lately delivered 
at a meeting of the Manchester Association of Engi- | 
neers, M.. W. 8. Sample, of the Patricroft Magnesium 
and Aluminum Metal Company, said that the devel- 
opment of the electrolytic processes for making alu- 
minum created a demand for pure alumina, and 
manufacturers had succeeded in supplying an article 
over 99 per cent pure, the 1 per cent being made up 
principally of water and silicon. Pure carbon elec- | 
trodes were necessary, and these were furnished with | 
a fraction of 1 per cent of ash. The result was that 
aluminum was made so that the entire product was 
over 99 per cent pure, which was much better than | 
the regular results obtained by the chemical pro- 
cesses. 

As the methods at present employed consisted of | 
the direct reduction of the oxide of the metal, it| 
did not seem possible to have a more simple process, 
and not probable that a more complicated compound 
could be treated in a more economical manner. It 
might be inferred, therefore, that further cheapening 
of aluminam would depend upon the greater consump- 
tion of the metal, and also upon cheaper power and 
materials, and the consequent decrease in the average 
general expenses with greater output. The present 
total output of pure aluminum was between 4 and 5 
tons per day, which was more than the annual pro- 








| the metal. 
|into three classes, each of which took about equal 


duction up to 1886. This rapid increase in production 
hail been due primarily to the decreased selling price, 
which encouraged consumers to make practical use of 
The present consumption might be graded 


parts. These were iron and steel, brass and bronze, and 
pure metal. The best testimonial was the continued 
use of the metal by both iron and steel makers, and 
brass and bronze founders. The properties of alumi- 
num had been greatly exaggerated and as greatly de- 
preciated by many writers. Notwithstanding the diffi- 








a new metal, it had obtained a place among the metals 


| 
| tinually being made more secure by a further appreci- 


culties in perfecting a new process and in moe Tree 


|of ordinary and daily use, and its position was con- | 
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pounding on the rear axle journais two side rods are 
used, the rear crank being of the same form as the 
main one. The engine deck forms the saddle for the 
rear cylinders, and has steam passages supplied through 
a pipe leading from the throttle pipe below the vaive, 
the exhaust being carried under running board to rear 
of front saddle. In Fig. 3 the improvement is shown 
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THE PATTERSON LOCOMOTIVE. 


with only one driving wheel. The standard form of 
valve motion is used, the forward valve rod extending 
back to rear valves, its motion being reversed by the 
device shown in Fig. 4, contained in a covered box 
which also forms a guide for the rods. This arrange- 
ment is also adapted, without the side rods, to station- 
ary engines, particularly those of high speed, where a 
heated journal would cause serious trouble, such as 
would be the case in an electric light or street car 
power engine. It is also adapted to English engines 
having a single pair of driving wheels. By thus ap- 
plying the power from opposite directions it is designed 
to entirely eliminate pounding and friction in the axie 
journals, as well as to effect an entire freedom from the 
well-known “ pound on the rail,” for, as the rod lead- 
ing to the forward cylinder will push or pound down- 
ward on the rail when its crank pin is on the lower 
quarter, the rod leading from the rear cylinder will be 
|on the upper quarter, pushing upward with the same 


316 Ib.; and light roadster, model 19, which we illus- | ation of the uses to which it had been put successfully, | force as the forward rod has in its downward pressure. 


trate. 

The wheels are 28 inches, having light crescent steel 
or wood rims as preferred. Full nickeled, tangent 
spokes of fine steel wire, swaged, are secured in the rims 
by nipples, and tied at the first crossing, making them 
very stiff and durable. The head is 10 inches long 
and made of one piece drop forging, with forged steel 
ball races at top and bottom. The forks are of the 
finest light steel tubing, brazed into a forged steel 
crown, which extends through the head and is one 
piece. Detachable mud guards and brakes are fur- 
nished, which can be easily removed if not wanted. 
Ball pedals, with square rubbers, light and dust proof. 





LOVELL DIAMOND CYCLE—MODEL 19. 


Rat-trap plates are furnished with each pair, which 
can be used in place of the rubbers. Adjustable dust 
proof ball bearings, of first quality throughout, in- 
cluding wheels, crank shaft, head, and pedals. This 
inodel is geared to 64 inches and weighs 82 Ib., and 
when stripped, 29 Ib. 

The saddle and sliding seat post shown is one of the 
ew features for 1894. This enables the rider to regu- 
late his position and brings him at proper place over 
the pedals, and, by turning a set nut at bottom of 
saddle post, the seat can be given any desired angle, 
vither forward or back. 

Among the new pieces of drop forgings made by their 
‘pecial machinery, we show the parts just as they come 
‘rom the forging machines, and before they are fin- 
ished. This enables the Lovell diamond to do away 
with many joints which other wheels possess, renders 


and by new uses to which it was being applied almost 
daily. 


Metallic Sodium on Water. 

Even the amateur chemist knows that a bit of so- 
‘diam dropped upon water produces an explosion. 
When aconsiderable quantity of the metal is placed in 
| a partly closed vessel of water, a violent explosion oc- 
curs. It has been supposed that this is to be accounted 
for by the formation of sodium peroxide, which is at 
once decomposed, giving its oxygen to the hydrogen 
jon free when the peroxide is made. Prof. Rosenfeld 

has been experimenting to find out whether or not this 
is the correct explanation of the phe- 
nomenon. He notices that the sodium 
is always blown to pieces from the 
center, and believes that the explosion 
is caused by the sudden separation of 
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beginning of the reaction. He finds 
that a current of steam may be passed 
over a piece of sodium held in a bent 


no oxygen can be detected in the re- 
sulting gas. The hydrogen is carried 
out of the tube before there has been 
time for the hydride to be formed. 
This experiment can best be performed | 
with an iron crucible; the steam is 
blown into it through a side tube and 
the hydrogen escapes from a similar 
tube on the opposite side. 


mixed with finely divided iron, is found 
in the crucible. 


particles of iron in the soda. 
> +--+ oe 
THE PATTERSON LOCOMOTIVE. 

The improvement herewith represented consists in 
a change of method of applying power to driving 
wheels, and was patented by David 8. Patterson, 
now deceased, of North Platte, Nebraska, June 6, 1893. 
Patents were also secured in Great Britain and Canada. 
Fig. 1 shows a standard American locomotive altered 
by application of the improved gear, and Fig. 2 isa 
plan view, by which it will be seen that power is ap- 
plied to the same driving wheel from opposite direc- 
tions, front and rear cylinders being connected by 
their rods to opposite ends of a double erank on the, 





main driver. To preserve counterbalance and prevent 


a hydride of sodium formed at the|/ 


iron tube without any explosion, and | | 


When the | 
steam is cut off, solid caustic soda, | 


This is thought to | 
be due to the formation of an alloy of iron and | 
sodium, which is afterward decomposed, leaving the 


|For further information relative to the improvement, 
address Letitia Shaw Patterson, North Platte, Neb 





TIDAL INDICATOR, NEW YORK HARBOR. 

Nearly all foreign trade vessels that enter the port 
of New York pass through what is termed ‘“‘ the Nar- 
rows,” which is a contraction of the channel way formed 
by the bluffs of Staten Island on the one hand and 
Long Island on the other or easterly side. 

For the convenience of mariners the government has 
lately erected upon the pier at Fort Hamilton a tidal 
indicator, to show, for the benefit of vessels passing in 
or out of the harbor, the condition of the tide. The 
arrow pointing downward shows that the tide is ebh 
ing, while the mark under the figured dial indicates 
that it is almost dead low water and the flcod will 
soon begin. 
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NEW TIDAL INDICATOR, NEW YORK. 
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Photographic Astronomy. 

tn course of a lecture at Golden Gate Hall, San Fran- 
ciseo, Jan. 18, on “ Photographic Revelations in As- 
tronomy,” Prof. E. E. Barnard, of the Lick Observa- 
tory, said : 

“Very few persons have seen any of the results of 
advanced astronomical photography, save the well- 
known pictures of the sun and the moon. Indeed, it is 
the privilege of the few, and only then when they have 
access to the great telescopes and observatories of the 
world. I may say that photography has practically 
revolutionized astronomy, for by its aid and that of the 
spectroscope we are enabled to see component suns that 
increase the power of the telescope on Mount Hamilton 
at least 25,000 times. 

** Asan illustration of the results of this class of photo- 
graphy, let me tell you that in February, 1892, Dr. 
Anderson announced that a new star was visible in the 
constellation of Orion. Professor Pickering, of Har- 
vard, had made photographs of this region, but up to 
1891 there were no signs of the presence of the stranger. 
However, on December 10, 1891, he discovered this star 
that had been recorded two months previously by an 
amateur astronomer, who ased the photographic camera 
in the course of his observations. 

“In October of the past year a Mrs. Fleming, who is 
interested in the observations made by Harvard College, 
detected a new star that had been affixed on a plate made 
in Central America. At the present time the rays of 
the sun have obscured this new star to such an extent 
that it is not visible, but the Harvard scientific party 
is stili waiting at Arequipa to record its character when 
it emerges from the field in which it is at present 
bedimmed. 

‘* Photography is also being applied to the discovery 
of other heavenly objects, and in the strange zone be- 
tween Mars and Jupiter there are myriads of stars and 
kindred heavenly strangers that are constantly fur- 
nishing points of absorbing interest to those who study 
the field with the assistance of the camera. 

‘Last year, out of fifty discoveries, only one was 
made by the naked eye, and of the total number 35 
were revealed to a single observer.” 

At this juncture Professor Barnard, with an assist- 
ant, used a stereopticon to illustrate the wonders and 
beauties of his subject, first showing the Lick Obser- 
vatory in itashrovd of snow, and again by moonlightand 
in a dense fog. He facetiously referred to his next pic- 
ture asa lamp shade, but upon a closer study it was 
manifest to the audience that it was a faithful likeness 
of the sun as it sank on the crest of the ocean. Its ec- 
centric form and laminous reflection gave it an apt 
resemblance to a transparent shade. 

Again, the screen showed the sun with its spots and 


surrounding mass of incandescent hydrogen. The group- | 


ing of bright spots and granulated surface were dis- 
tinetly defined end to the unscientific gave a bewilder- 
ing insight to the dazzling surface of the orb of day. 
~The heat of the sun is an unknown factor to scien- 
tists.” said Professor Barnard. “According to their 
estiirates it varies from 3,000 degrees to 180,000,000 de- 


grees. One authority says that were the entire coal 
supply of Pennsylvania put within its radius, it would 
be cousumed in the fraction of a second, while the gla- 


cial masses would be almost instantly turned tosteam.” 

A photograph of the total eclipse of 1893, taken in 
South America, plainly showed the luminous corona of 
the great body. Then came the transit of Venusacross 
the san’s surface, in which the planet's insignificant size 
was graphically displayed. 

A magnificent view of the moon’s area induced Pro- 
fessor Barnard to say: ‘On the moon there is no life, 
no water, no atmosphere. All is a desert. In the 
south pole region of the moon it will be seen that the 
craters are inactive and that the volcanoes are silent 
masses of desolation.” In referring to the mountains, 
valleys, plains and other configurations of the moon 
Professor Barnard defined the distances as accurately 
as he would refer to the area between San Jose and Mt. 
Hamilton. “One mountain peak near the south pole 
of the moon is over 40,000 feet high—a greater altitude 
than that gained by any eminence of the earth,” ex- 
plained the professor. 

Referring to the planet Mars and its canals Professor 
Barnard said that, in spite of repeated claims, there is 
no accepted theory as to whether intelligent life exists 
on Mars. As an illustration of the extreme sensitive- 
nese of the camera a view was displayed which showed 
a projectile being discharged from the Zalinsky dyna- 
mite gun. Its flight when caught by the plate was at 
the rate of 600 feet a second. 

A groap of views of the Milky Way were shown and 
explained in a highly interesting manner. They were 
followed by a photograph of the double cluster of 
Perseus, it was remarked by Professor Barnard that 
the photographing of the comet of 1882, made at the 
Cape of Good Hope, was the real incentive for further 
researeb in astronomical lines by means of the camera 
As illustrating the particular beauty of the skies, a 
view of the Pleiades, with their nebulous rims, was 
thrown on the screen. 

As a comparison of the relative power of the tele- 
scopic camera and the buman eye, a group of views 
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plainly manifested the stupendous difference, and this 
was accompanied by a graphic showing of the Lick 
telescope traversing a starry field in search of astrono- 
mical phenomena. Professor Barnard gracefully con- 
cluded his edifying address by saying, *‘The heavens 
declare the glory of God and the firmament showeth 


His handiwork.” 
ee 


Relation of Heat to Electricity. 

The effect of low temperature upon the physical 
properties of matter is very striking. For instance, it 
is found that the vigor of chemical action decreases 
and the elements apparently lose their ability to com- 
bine as their temperature is lowered. Thus phosphorus 
and oxygen, which so energetically combine at ordi- 
nary temperatures, become more and more chemically 
inert as this temperature is decreased, until at two 
hundred degrees below the freezing point of water they 
appear to be unable to unite. This may be otherwise 
stated by saying that in the absence of heat there is no | 
chemical affinity. Now, heat is known to consist in 
the internal vibratory motion of atoms and molecules 
of matter, so that it appears that in the absence of such 
vibratory motions there is no possibility of chemical 
action. On the other hand, as the temperature falls | 
the magnetic and electrical qualities of some, or all of | 
the elements, is exalted in a proportional way. Thus, 
oxygen, which is feebly magnetic at ordinary tempera- | 














ture, becomes strongly magnetic at —two hundred de- 
grees, and when liquefied, as it easily may be at such | 
low temperature, it behaves like iron to a magnet, and 
will adhere strongly to its poles. 

At ordinary temperatures copper is six times bettera 
conductor of electricity than iron, but the conductivity 
of each is increased by cold. Copper is ten times better 
as a conductor of electricity at —one hundred degrees 
than it is at the freezing point of water, and the con- 
ductivity of iron increases at a still greater rate until iron 
becomes as good as copper. It has been proposed to 
inclose electric conductors in pipes to be kept very cold 
by some of the well known processes for extracting | 
heat, such as are in common use for ice production, as | 
the amount of copper needed would be less as the tem- | 
perature was less. It may be some time before this | 
plan is carried out, but that it is possible to thus re- 
duce the cost of electrical conductivity by running an | 
engine to produce cold is certain, and it will be done | 
when the cost of copper becomes commercially com- | 
parable with the cost of running an engine for such a 
purpose. | 

Experiment seems to indicate that all the metals are 
thus affected by cold, and that at absolute zero their 
electrica! conductivity becomes infinite, or, as it is more 
generally stated, the electrical resistance of metals be- | 
comes zero. The other properties of substances are also | 
profoundly changed so as to be radically different from | 
what they are under ordinary conditions; cohesion, | 
tensile strength, malleability, ete., become less and less; | 
so it seems altogether probahie that the qualities and | 
states of matter so familiar to us as solids, liquids, and | 
gases depend absolutely upon temperature, and that | 
at absolute zero there would be neither solid, nor 
liquid, nor gas, and that electrical and magnetic quali- | 
ties would be ata maximum. This opens up a great 
field for speculation as to the nature of matter itself, 
when most of what we call its properties may be emp- 
tied out of it by simply reducing its vibratory motion. 
—Prof. A. EB. Dolbear, in the Cosmopolitan. 


Some Uses for Turf, 

The following, according to the Genie Civil and the 
Moniteur Scientifique, are some industrial and eco- 
nomic uses to which turf has recently been put : 

Manufacture of Alcohol.—Mr. J. Matheus has re- 
cently proposed, in Dingler’s Polytechnisches Journal, | 
to submit the substance to distillation in order to ob- 
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tain alcohol from it. The base of the process consists 
in treating the turf with sulphuric acid of 30-35° B., de- 
rived as a residuum from certain industrial treat- 
ments. 

The operation is performed in the following manner: 
The acid is added to the tarf in sufficient quantity to 
obtain, with the water contained in the material, a 2°5 
per cent solution of sulphuric acid. The turf and the | 
acid are heated under pressure for five hours at a tem- 
perature of from 115° to 120°C =—6 The solution thus ob- 
tained is separated from the insoluble residuum 
through a filtering press. The solution is then con- 
centrated to a third and the acid eliminated through 
milk of lime and carbonate of lime. The solution thus 
obtained is cooled to 25° C., and made to ferment by 
means of yeast. Finally, the alcohol produced is dis- 
tilled in the ordinary manner. On employing turf con- 
taining 14 per cent of water, 2,326 grammes of the ma- 
terial required 75 cubie centimeters of 20° B. sulphuric 
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The turf is boiled with water mixed with sulphuric 
or hydrochlorie acid, as in the usual process of convert- 
ing cellulose into fermentable sugars. After the sac- 
charification has reached its practical maximum, the 
liquor is filtered and then neutralized with chalk, and 
the sugar produced is isolated by the known processes 
(treatment with sulphurous acid, animal charcoal, 
concentration, etc.) 

The liquor may also be directly fermented. The re- 
sulting alcohol is distilled in the usual manner. 

Manufacture of Fabrics.—Mr. E. Beaumont, in the 
Industrie Textile, recommends a process of an entirely 
different order. He proposes to employ turf in the 
manufacture of fabrics, and that, too, without previous 
spinning. For the carrying out of his programme, he 
indicates four methods, from among which one has 
only to choose. The first consists in taking turf, ob- 
tained and prepared by any convenient method, in the 
state of fiber suitable for working, and in twisting it 
either by roving or rolling, so as to give it the appear- 
ance of a coarse cord. This rove is afterward woven, 
so as to form a fabric of it adapted for use as carpeting, 
jacketing for steam pipes and boilers, packing cloth, 
ete. 

The second method consists in forming with the 
fibers of turf a sort of wadding of any thickness what- 
ever, adapted to the kind of fabric to be produced, and 
then in quilting it so as to form squares or any kinds 





‘of designs or figures, even without symmetry or regu- 


larity. This quilting firmly unites the constituent 
fibers of the wadding and convert. the latter into a 
true cloth, which is both thick and flexible and adapted 
for use in the manufacture of covers of all kinds, wrap- 
pers, ete. 

In the third process, Mr. Beaumont submits the 
fibers prepared in sheet form to an ordinary felting, 
either just as they are or in mixing them before or after 
felting with some coating or agglutinative. This coat- 
ing may be dry or liquid, and may consist of oil, gum, 
or any other proper material. The felt obtained may 
be afterward dried and passed through a drawing 
frame, or else be compressed or treated in any other 
manner. Blood, albumen, or any other analogous pro- 
duct may also be added to the fibers, so as to effect a 
coagulation at a certain degree of heat. 

Finally, the last process consists in interposing be- 
tween two or more layers of fibers a layer of some such 
material as paper or a tissue designed to give it more 
consistence. 

Manufacture of Artificial Fuel.—Messrs. Strong & 
Gordon have taken out the following process of pre- 
paring briquettes of turf or other combustible : 

Take 89 parts, by weight, of turf, 4 of cellulose, 6 of 
hydraulic lime, and 1 of rock salt, common salt, or sul- 
phate of soda. Mix and make a paste with water and 
then mould in the form of briquettes. 

Manufacture of Coke.—Mr. Franz Weeren, of Bise- 
dorf, has taken out a patent for the manufacture of 
coke by means of turf, which consists in submitting the 
material to dry distillation and in grinding the result- 
ing carbon with a suitable proportion of smith coal, 
and carbonizing the mixture. The product of the dry 
distillation of turf or of lignite is a sort of non-coherent 
dust that it is difficult to put to profit in this state. Itis, 
therefore, mixed with from 15 to 100 per cent of smith 
coal (the proportions varying according to the nature 
and quality of these carbons), and the mixture is sub- 
mitted to a second calcination. The tar disengaged 
by the coal serves to bind together the particles of dry 
earbon of turf or lignite and form a coke of good quality 
of them. 

Use of Turf as a Horse Litter.—It is the mossy turf, 
chiefly derived from Holland, that is used for this pur- 
pose, although an exploitation of some extent, that of 
Pas-de-Jeu, is now carried on in France (see ScrEN- 
TIFIC AMERICAN SUPPLEMENT, No. 942, p. 15050). 

Only the very fibrous, external layer of the deposits 
enters into its preparation. After it has been dried it 
must be divided. This division is effected by means of 
cutting disks mounted upon a horizontal cylinder. 
The turf is placed between two cylinders revolving with 
great velocity, and upon the distance apart of these de- 
pends the fineness or coarseness of the product obtain- 
ed. The earthy substances are thus eliminated, and 
we have as a waste material a fixed dust called torf- 
mull, which is much employed as a disinfectant for 
water closets. 

The turf, torn apart and divided, falls into a com- 
partment, wherein it is pressed, moulded, and bound 
automatically with wire, so as to form bales. In order 
to diminish the chances of fire as much as possible, the 
steam engine that actuates the apparatus is installed 
at a distance of 40 meters from the works. For the 
same reason, all the rooms are lighted with electricity. 
In order to reduce the expense of handling and carriage 


acid, and the volume of the mixture was about 1°5 liter, | of the turf, a cutting apparatus is sometimes mounted 


Three hundred grains of turf have, under these con- 
ditions, given 12°5 cubic centimeters of absolute alcohol. 

Preparation of a Saccharine Liquor and of Alcohol. 
—Mr. C. Kappesser, of Karlsruhe, has taken out a pat- 
ent (1) for the preparation of a saccharine liquor by 
boiling turf with acids, and (2) for the production of 
alcohol from the liquor thus obtained. 





upon a boat, which is easily moved to the places of ex- 
ploitation where the mossy turf is found. 
eteeeiniiinee telat: 

A Trny electric light fastened to the end of a pencil 
is a recent invention to enable reporters to make notes 
in darkness, and find the keyhole when they reach 
home. 
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THIRD AVENUE RAILROAD COMPANY'S NEW 
CABLE TRACTION PLANT. 

The Third Avenue Railroad Company of this city 
‘ora number of months past has been engaged in con- 
_,rueting @ cable traction plant for propelling cars over 
is main line ranning from the Post Office tothe Har- 
jon River, through Park Row, the Bowery and Third 
\venue. The same company fora number of years has 
been operating with great success a cable line cross- 
ng the city at One Hundred and Twenty-fifth Street 
and thence running up townon Tenth Avenue. The 
iain line, only now in full operation, represents the 
most recent improvements in cable traction, and its 
plant is in every way a model. We illustrate the Sixty- 
fifth Street driving plant and some minor features of 
the system. 

The entire line is worked from two stations, one at 
the corner of Bayard Street and the Bowery, the other 
at Sixty-fifth Street and Third Avenue. The cable is 
divided into three divisions : The upper division runs 
from One Hundred and Twenty-ninth Street down to 
Sixty sixth Street, crossing the other cable line at One 
Hundred and Twenty-fifth Street. Here the cars 
drop the cable and cross the other line by their own 
momentum. Reaching Sixty-sixth Street another 
change must be made to the middle division. 
The cable again is dropped, the car runs over the in- 
tervals between the two cables by its own momentum, 
comes to a stop and picks up the middle division cable. 
This eable draws it to.a point between Sixth and 
Seventh Streets; up to this point the car has been 
driven at the rate of 9 miles an hour. Between Sixth and 
Seventh Streets the middle division cable is dropped 
and the lower division cable is picked up. This involves 
a reduction of speed to a rate of 644 miles an hour. Both 
the upper and middle division cables are driven from 
the Sixty-fifth Street station ; the other cable is driven 
from Bayard Street. At Bayard Street another 
change is made. The main cable on the down town 
track is carried to one side and in its place an auxiliary 
cable running 5 miles an hour is substituted. The 
auxiliary and main cable then run down town and 
around a loop atthe Post Office, the auxiliary cable 
being under the slot. Hence, when a car gets to 
Bayard Street it drops the main cable and picks up the 
auxiliary one, and then goes through Park Row and 
around the loop at the end of the line at the rate of 5 
inilesan hour. After running a few hundred feet on the 
return, the ear drops the auxiliary cable, which then 
runs to one side, and picks up the regular cable and 
continues its journey at the rate of 644 miles, chang- 
ing the eable and its speed to 9 miles an hour at Sixth 
Street, and changing to the upper division cable at 
Sixty-sixth Street. ; 

Throughout the conduit lies a duplicate inactive 
cable on independent sheaves following a line parallel 
with the operating cable, which duplicate cable can be 
driven when required by an entirely independent 
driving plant, an exact duplicate of the working one. 
The car grip is two-sided, and without any change is 
adapted to pick up and retain either cable; hence, if 
any accident happens, the duplicate plant is instantly 
started in operation. The duplication is so complete 
that neither plant can be distinguished from the other 
in any respect, and the entire reserve cable operates as 
the regular one. 

The traction cables are 14 inches in diameter, 6 
stranded, with 19 wires in each strand and with a hemp 
core. They are made of crucible steel and weigh 3°65 
pounds per foot. The cars, which are built by the 
Laclede Car Company, of St. Louis, Mo., are 30 feet 1 
inch over all, weigh 5 tons and have a seating capacity 
for 32 passengers, One hundred and eighty cars will 
eventually be run upon the line. 

The grip is slung by the dovetailed ends of the upper 
bar from two boxes carried by the axles. To remove 
it from a car itcan be dropped bodily from its place, 
or a trap in the floor of the car can be opened and the 
crip can be lifted bodily through that. It weighs 450 
pounds and ean be handled by four men. The grip is 
operated by a lever, so that an inspector can tell at a 
glance whether the grip is in action or not. For pick- 
ing up and releasing the cable an auxiliary lever is em- 
ployed, which extends the range of action of the grip, 
which extension of range is necessary during the pick- 
ing up or dropping of a cable. To throw the cable out 
of the grip a wedge-shaped piece seen at the bottom of 
the grip on the end facing the reader is drawn upward; 
its inclined face pushes its rope to one side and out of 
the grip. 

The cars are provided with life guards carried by the 
journal boxes of the wheels and hence holding an in- 
variable level as referred tothe pavement. The guard 
is faced with rubber, set so as to come in contact with 
the pavement, and it eventually wears to the surface. 
The life guard is so far under the car that the grip- 
man has an extra space in which to stop the car before 
the life guard touches any one prostrate on the track. 

The boiler plant in the Sixty-fifth Street station con- 
tains thirty-two 125 horse power boilers. They are of the 
double return horizontal tubular pattern, each contain- 
ing ninety-two 8 inch tubes. They are arranged in 
batteries of four. Their shells are 6 feet in diameter and 
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18 feet long and they n intain a steam pressure of 90 | 
pounds to the square inch. Four 1,500 horse power 
Corliss engines, with 40 x72 inch cylinders, are arranged 
to drive the machinery. The engines make 65 revolu. 
tions per minute. Their power is transferred to the 
cable driving plant by means of rope belting, which is 
one of the striking features of the plant, and is well 
shown in our cuts. On each drive wheel 22 endless 
cotton ropes 2}4 inches in diameter are employed. By 
friction clutches the power can be shifted about in 
any desired way from engines to drums and driving 
wheels. 

The cable, as it enters the house, passes a number of 
times around two grooved pulleys, seen in the fore- 
ground of the drawing of the Power House Interior. 
The bar connecting the shafts of these wheels ia ad- 
justable, so as to regulate their distance apart. A ten- 
sion railroad with a range of some 200 feet keeps the 
cable stretched, and is calculated to be of sufficient ex- 
tent to take up all the stretch that may affect the 
cable during its entire lifetime. A 30 ton Sellers steam 
crane surmounts the power house and travels from 
front to rear, thus giving every facility for handling 
parts of the machinery. The plant was erected by the 
Pennsylvania Iron Works Company. 

It is of course possible that a gripman might neglect 
to drop the cable at the proper place, and hence cause 
an accident. To prevent this danger automatic mech- 
anism is introduced in the conduit wherever the cable 
is to be dropped, which mechanism actuated by the 
weight of the car throws up a bar of iron, which releases 
the cable if the gripman has neglected todo so; if he 
has re-leased the cable, the bar is thrown up but 
does not affect the grip mechanism. 

It is impossible in our space to describe all the 
features of this plant. Minor details are introduced at 
all points, affecting in no small degree the perfection 
of the whole. The plant is installed in the rear of the 
old building. The latter it is proposed to replace by 
a new one at an eurly date. One feature of the line is 
that no horses are used at points where the cables are 
changed. 

Our thanks are due to Mr. J. H. Robertson, superin- 
tendent of the Third Avenue Railroad, and Mr. C. G. 
Bliss, chief engineer of the operating department. 

The Fire Alarm, 

‘One of the greatest difficulties the firemen have to 
contend with is the fact that fires are allowed to gain 
too much headway before they are informed of them,” 
said Chief Bonner the other day to a New York Sun 
reporter. ‘‘The reason for this is that the average 
citizen has not had the good sense to take a few necessary 
and simple precautions. When a fire does break out 
in his house he is caught totally unprepared, and, in 
nine cases out of ten, loses his head and tries to extin- 
guish it himself, without giving a thought to the fact 
that such things as firemen exist. After wasting valu- 
able time without accomplishing any good, he is finally 
forced to give up his task, and fhen calls on the fire- 
men. Of course, it takes him considerable time to do 
even this, as he is probably unaware of the location of 
the fire alarm box, and when he does find it is ignorant 
as to its workings. 

““We calculate time by seconds in the case of alarms, 
and it is the duty of every citizen to co-operate with us. 
If he did so there would be small chance of any loss of 
life with the modern life-saving apparatus where we 
get a chance to use it. Now, I don’t mean to say that 
an alarm should be sent in at a sign of smoke or flame, 
or on suspicion that there is a fire lurking in the house, 
but a little common sense with quick judgment will 
do. In the first place, everybody should be prepared 
for fire at all times. The citizen should inform him- 
self and family of the nearest fire alarm box to his 
home or store, and ascertain where to find the key 
and also how to give the alarm. This is an easy 
matter. The location of the key is to be found 
on a sign on the pole to which the fire alarm box is 
attached. Any reputable citizen can obtain a key by 
making application to the commanding officer of the 
fire company nearest his location. Some fire alarm 
boxes have keys attached to a chain and tag and fast- 
ened to the box, so that they are ready for use in a mo- 
ment. Of course the department takes the risk of false 
alarms in such cases, and the presence of the key de- 
pends largely on the locality. The penalty for sending 
in a false alarm is $500 or a term of imprisonment, and 
it is enforced where the culprit is caught and can be 
convicted. 

‘In order to show you just how to send in an alarm, 
so that there can be no error, the boxes have instruc- 
tions printed, so that he who runs may read. After 
opening the outer door another door is disclosed, which 
hasa hook on the outside. This hook should be pulled 
down as far as it will go, only once. This hook catches 
a lever on the inside and winds the machinery, You 
can plainly hear the tapping of the signal inside, and 





many persons su ppose, but is just used to atiract atten 
tion to anybody tampering with the box mischievous- 
ly. To open a keyless hox the handle should be turn- 
ed to the right as far as possible, and then the inner 
door will be exposed and the alarm can be sent in as in 
the case of boxes with keys. 

“Supposing that the person who sends the alarm 
should be required to leave the box before the first fire 
apparatus arrives, somebody ought to be asked to re- 
main there, so as to inform the firemen of the exact lo- 
cation, as the box does not give that. The Fire De- 
partment should be notified of fire as early as possible, 
and then every means at hand should be used to extin- 
guish or prevent the fire from spreading. Where water 
is used, as much surface of the fire as possible should 
be covered, and it also should be remembered that a 
small quantity of water judiciously distributed will 
stop a small fire quicker than a larger quantity thrown 
in one spot. 

“A fire in the night is necessarily more dangerous 
than a day fire, because it generally gets a good hold 
before it is discovered, and paralyzes the senses of the 
persons in the house forthe moment. If you should 
be awakened by fire and feel a sense of suffocation by 
smoke, you may obtain relief to some extent by lying 
flat on your stomach and holding the face close to 
the floor. Smoke and hot air ascend, and the coolest 
and freshest air is found nearest the floor. The win- 
dows should be lowered from the top and raised from 
the bottom, so as to allow accumulated smoke to es- 
cape from the rooms. A piece of silk or woolen cloth 
held over the mouth and nose wili prevent suffocation 
for a short time, especially if it is wet or dampened. 
“Persons should not waste any time by attempting 
to dress or in endeavoring to save anything. The sim 
plest thing to do is to just wrap your blanket around 
you and get out the quickest way possible: The doors 
should kept closed, so that all draughts are prevented. 
One should bear in mind that blankets and sheets knot- 
ted together and fastened to any permanent fixture are 
a very effective means of escape. If all means of escape 
are cut off, the person in danger should try to retain 
presence of mind. There are few places in the city 
that cannot be reached in from one to four minutes at 
the most by fire apparatus, and, as all carry life-saving 
implements, it is but the work of a few seconds to get 
them in position. In the event of a person’s clothing 
taking fire where help is at hand, the victim should be 
placed ina horizontal position at once and wrapped 
up in anything that will exclude the air. Women and 
children are more liable to suffer in this way than any- 
body else, and especial care should be taken in that 
case. 

“The clothing of the person attacked by fire ought 
to be removed immediately after the flames are extin- 
guished, and the injured parts bathed with linseed or 
sweet oil. 

“The records of the department show that fires are 
caused principally by careless workmen, foul chimneys, 
defective flues, gas jets, fireworks, hot ashes, accumu- 
lation of rubbish, overheated furnaces and stoves, chil- 
dren and matches, electric light v'‘res, and kerosene 
lamps or stoves. The department ».as recognized the 
inattention of most persons to keep themselves inform- 
ed about fires, and highly colored cards are distribut- 
ed which give the location of the nearest alarm box 
and instructions for sending in alarms. Persone are 
also cautioned to see that their stoves, heaters, lights, 
matches, and ashes are secure before closing up their 
stores or before retiring. A few minutes’ thought will 
suffice for anybody who wants to be prepared, and it 
should be remembered that forewarned is forearmed.” 
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The Therapeutics of Oxygen. 

Dr. A. W. Catlin, of Brooklyn, in a paper read before 
the Medical Society of the State of New York, recently 
held in Albany, stated that the therapeutic use of oxy- 
gen was of very recent date. The treatment of disease 
by natural means was proving more and more effica- 
cious as experience increased. Oxygen was a distinct 
remedial agent—one that saouid not be left untried 
until the patient was in extreniis. It was the surest 
and most satisfactory stimulant that we possessed, and 
was applicable to many conditions. In profound shock, 
from whatever cause, it had been found to exercise a 
reviving effect. It was taken up quickly by the blood, 
but its chief value was in its effect upon the nerve cen- 
ters, upon which it exercised a quieting and soothing 
effect. In hemorrhage from typhoid fever he had seen 
relief in many cases. It would produce sleep, favor 
assimilation, and shorten the period of convalescence 
of typhoid fever. No agent was so well tolerated or so 
useful in restoring the equipoise of the physical con- 
dition. If cases of childbirth, pneumonia, bronchitis, 
and other exhausting diseases, the use of oxygen was 
indicated, and it should not be given late, but early. 
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Pror. LANGLEY demonstrates that if a body of coal 





if you should not hear it after a second trial, why, the 
box is out of order, and the next nearest box should bei 
tried. The keyless boxes have an alarm gong connect- 
ed with the handle, which rings just as soon as the 
handle is moved. This does not send the alarm, as 


sufficiently large to last the United States a thousand 
years should be set on fire, the heat given forth from 
it would not equal that which the sun gives out in the 
thousandth part of a second. 
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THE GALVESTON (TEXAS) STEEL WAGON BRIDGE. 

The great steel wagon bridge of Galveston, Texas, 
which connects the island of Galveston with the main- 
land of Texas, has recently been completed. 

The bridge is notable not only for its great length, 
but for the economy of construction and the rapidity 
with which it was built and finished. 

We are indebted to Mr. H. C. Ripley, C.E., under 
whose immediate direction this excellent work was 
done, for the following particulars, and to Mr. Chester 
Haile for photographs. 

The contract was let to Mr. A. J. Tullock, proprietor 
of the Missouri Valley Bridge and Iron Works, of 
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68 piles. The mould for the ier was then placed in 
position and filled with concrete. This mould was in 
two sections, the first extending just above the water 
surface and the second to the top of the pier. The 
second section was not placed until the first section 
had been filled. Where grillage was used the first sec- 
tion of the mould was fastened to the grillage by 
means of wood screws and could be released when the 
concrete had become set and sufficiently hardened to 
permit its removal without injury to the pier. 

The conerete was composed of imported Portland 
cement (Gillingham brand), good, sharp sand, and a 
good quality of broken sandstone, in proportions of 


Leavenworth, Kansas, to construct the bridge com- | one of cement, three of sand, and five of broken stone. 


plete for the sam of $183,500. 
Afterward some extension of the 
extras 

up to 


trestle approach and 
brought the total cost 
$191,806.75 

The accompanying map shows 
the location of the bridge. We 
also give an engraving, from a 
photograph, showing the gen- 
eral appearance of the super- 
structure. 

The bridge cousists of 89 fixed 
spans 81 feet long and one draw 
span 2264 feet long, of steel, 
resting upon 92 concrete piers, 
making a length of steel struc- 
ture of 7,432‘¢ feet, and %,877 
feet of pile trestle approach, 
which added to the steel struc- 
total length of 
The elevation of 
the floor is 134, feet above the 
plane of mean low tide. The 
piers rest upon a pile founda- 
tion, with or without grillage, 
which was constructed in the 
following manner: An iron cais 
son extending from the bottom 


ture gives a 
11,8004¢ feet. 


to the water surface, and some- 
what larger than the base of the 
pier, was first put down at the 
site of the proposed pier and the 
material of the bottom dredged 
out to adepth of two or more 
feet, and, if hard bottom were 
found at that depth, no grillage 
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STEEL BRIDGE, GALVESTON. 
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length. The ends are cireular in form, and both 
skies and ends have a batter of 4 inch to the foot. 
The draw is operated by means of gearing. The 
pinion is attached to the draw and works in the spur, 
which is attached to the pier and is worked bya 
erank located in the watchman’s house above. 

The approximate cost of the work in detail was as 
follows: Cedar pile approach, $6 per linear foot: 
ereosoted pile approach, $6.75 per linear foot ; steel 
spans, including foundations, $15 per cubic yard. 
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A Bemarkable Meteor at Candelaria, Nevada, 

Mr. F. Corkell, writing to the Mining and Scientific 
Press, says: On the night of Feb. 1, at 10:7 o’clock 
a brilliant meteor appeared, 
coming from the southwest. It 
made a tremendous illumination, 
suddenly, as if a great flash light 
were thrown in well-lighted 
rooms, wherever a corner of 
window curtain or shade was not 
tightly drawn. So intense was 
it in brilliancy that those who 
were out of doors were dazed, 
and but a few could tell whence 
it eame or whither it went. It 
was of a dazzling electric blue, 
like many are lights had sud- 
denly shot into existence. The 
illumination lasted about four 
seconds, disappearing in the 
northeast. The illumination 
brought all who were awake to 
their doors, awe-stricken, think- 
ing some slumbering crater had 
burst into flame. 

Thirty seconds later a terrific 
explosion occurred, like tons of 
dynamite suddenly exploded, 
shaking the hills and echoing 
through the rocky caverns. 

It was like a huge bombshell 
had been hurled in our midst. 
There followed a boiling and siz- 
zling roar, like an immense mass 
of red hot iron cooling in water. 
The sound grew fainter and 
gradually died away. This last- 
ed about fifteen seconds. 

Those who were sleeping and 
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wae used, and the piling was driven to a firm bearing |The ordinary steel spans were floated into position on 
at a uniform level of about two feet below the bottom | a barge, and fixed by means of anchor bolts which had 


of the bay, except the center row, which was allowed | previously been embedded in the concrete of the pier. 


to project five feet above the rest, and which extended 
into the mass of concrete comprising the pier. Where 
the nature of the bottom was such that too much 
dredging was required to reach solid bottom, a gril- 
lage was used which was composed of pine timber 
twelve inches thick (made in two layers of six inches 
each, the pieces in each layer being placed at right 
angles to each other and drift- bolted together) placed 
on top of the piling, which in this case were all driven 
to aniform level. The number of piles used for the 


foundation of the ordinary pier varied from 17 to 24. 
The pivot pier, which supports the draw, rests upon 





The draw span was erected in position. 

The trestle approach, where exposed to teredo ac- 
tion, was built with creosoted piling. Where it was 
not so exposed, cedar piling was used. 

The center or pivot pier is 21 feet in diameter at the 
top and has a batter of inch to the foot. It is octa- 
gonal in plan. The other piers are 3 feet wide across 
the top surface or coping and 23 feet long on the 
same surface. The coping projects over the main 
body of the pier 8 inches in all directions, so that 
these piers at their narrowest points under the 
coping are 244 feet in thickness and 22% feet in 














TEXAS, 245 MILES IN LENGTH. 


did not see the illumination were aroused and rushe_ 
out of doors, supposing it to be an earthquake or that 
the crack of doom had come. 

When the snow melts and the focus of the explosion 
is definitely located, a search will be made for the 
meteorite. 

None who saw or heard this meteor will forget it, 
and they will relate it in fature years as a great event; 
nor will any one here desire to be nearer to those celes- 
tial bombs than he was this night. Some ducked their 
heads to let it go by and considered it a very close shot 
for a star. 

to 

EvERY pontoon used in the French army weighs 

1,658 pounds and has a buoyancy of 18,675 pounds. 
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a ILLUSIVE PHOTOGRAPHY, 
\. illustrate some most amusing examples of illusive 
raphy, which are reproduced from some photo- 


pn «sent us by Mr. Frank A. Gilmore, of Auburn, 
F |. Mr. Gilmore does not feel satisfied with repre- 
senting the human form divine in a single role, he 
isles to Show on one plate the same person the giver 
and recipient of a “tip,” or both on the offense and 
defen-e ina “bare knuckle” fight. Ifa person is to 
be photographed in the street, he is given himself for 
company. Our illustrations tell their own story. The 


ter with his sack and the gentleman about to 
give him some money are one and the same; the 
pedestrian is in the company of his best friend, 
pim-elf; and the fighter is prepared to annihilate 
himself. The photographs from which these were 
reproduced are of excellent quality, and are most 
interesting. 

The method of producing them is very simple. 
A black-lined box is fitted to the front of a kodak, 
or any form of camera. The front of the box is 
closed by two doors. On opening one door a pic- 
ture way be taken on one side of the plate; on 
closing this door and opening the other, the other 
half of the plate is ready for exposure. 

The subject poses in one position and is photo- 
graphed with one door open, care being taken to 
pring the figure within the proper area of the ne- 
vative. The finder enables this detail to be at- 
tended to. Then the door is closed, the other is 
opened and the second exposure for the other half 
of the plate is made with the subject in the other 
position. It is not necessary to touch the plate 
holder between the exposures, The cover is withdrawn, 
the one door is opened and the shutter is sprung. The 
doors are then changed and the shutter is sprung a 
second time. Time exposures are rather risky, as in- 
volving danger of shaking. 

These views were taken with an ordinary four by 
five inch kodak, and the box was an ordinary cigar 
box cut down to fit, and blackened inside. 

0 
Electrical Wonders and Anticipations, 

It is not an extravagant statement to say that never 

before in the history of the world has there been a sci- 
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application, Mr, Tesla shows us the electric fluid under 
conditions in which it differs from ordinary electricity 
as much as light differs from heat. A current of 2,000 
volts will kill a man in the twinkling of an eye, but 
this modern wizard lets currents pour through his 

| hands with a potential of 200,000 volts, vibrating a mil- 
lion times a second and showering from him in daz- 

| zling streams of light. For some time after the experi- 

|ment ceases his body and clothing emit streams and 
halos of splintered light. 


The wildest dream of the inventor could not have 





ATTACHMENT TO KODAK FOR DUPLEX PHOTOGRAPHY. 


foreseen that while currents of low frequency are 
deadly, these are harmless. Mr. Tesla says that he 
will soon be able to wrap himself in a complete sheet 
of electric fire that will keep a man warm at the North 
Pole without harming him. Neither Merlin nor 
Michael Scott nor any of the wizards of old ever 
wrought a more potent miracle, even in fancy. The 
meaning of this is too far beyond us to be realized at 
present. Wecan no more grasp its significance than 
Franklin could discern the electric motor in his cap- 
tured thunderbolt. Equally astounding, and with more 
visible usefulness, is Mr. Tesla’s discovery that cur- 
rents of such enormous potential 
and frequency can be transmitted 
without the use of wires. A room 
ean be filled with electricity from 
copper plates in ceiling and floor, 
so that electric lamps will burn 
without any connecting wires as 
soon as they are brought in. In 
the same way intelligence and pow- 
er may be transmitted without a 
circuit, doing away with the neces- 
sity for trolleys, storage batteries, 
and subways. When it is consid- 
ered that such startling changes as 
this are already theoretically possi- 





Then our steamships will need only “a snug little 
bin for 250 tons of coal instead of one for 2,800 tons.” 
Successful aerial flight, electric cookery, a transatlantic 
telephone, a real telescope with which one can see 
around the world by the medium of a wire, the forma- 
tion of wholesome food products under the potency of 
electrical affinities—these are some of the things which 
imaginative inventors foresee. Most startling of all, 
though it was suggested nearly ten years ago by an 
undergraduate in a Western college, is Mr. Edison’s 
idea that unspoken thought may be recorded by elec 
trical apparatus applied to the cranium, and 
either reproduced at pleasure or transmitted to 
another person. —Springfield Republican, 

New High-Speed Cruisers, 

The British Admiralty have given out orders to 
the Naval Construction and Armaments Co., Bar 
row, and Messrs. James and George Thomson, 
Clydebank, Glasgow, for the construction of two 
high-speed cruisers for the British navy, to be 
named the Powerful and Terrible respectively. 
These two cruisers are each to be about 500 ft. 
long, and will therefore be the longest afioat. 
They will conform more to the type of Atlantic 
liners, and will have great coal endurance. They 
are to have an armored deck, which alone is 
to afford protection, except that the coal will be 
so arranged as to assist to this end. Speed is to 
be the first consideration, hence the great length. 
The principal novelty is the use of the water- 
tube boiler for the first time in a high-speed 
cruiser. It is not improbable that the boiler 
adopted will be the French Belleville type, although 
the details are not yet irrevocably determined, This 
boiler is the one which has been most extensively 
tried in vessels, but in Britain there is no experience of 
it. It is, however, being fitted to 22 cruisers or battle 
ships ranging up to 14,000 indicated horse power in six 
Russian vessels; while the Messageries Maritimes has 
fitted it to seven vessels, in some of which it has been 
worked satisfactorily for ten years. It has been tried 
also in other navies, but not in any case in large cruisers, 
which are to attain a speed of 23 knots, as in the cases 
of the Powerful and Terrible. 

— ++ @---—-- 
Arctic Geology. 





According to Sir Henry Howorth, the Arctic lands, 
during the Pleistocene period, instead of being over- 
whelmed by a glacial climate, were under comparative 
ly mild conditions. Since Pleistocene times the climate 
has been growing more and more severe, The author 
bases this conclusion on a study of the Arctic flora as 
displayed in Greenland, Spitzbergen, and the uncover 
ed moraine of the great glacier in Alaska, and also 
upon certain faunal facts. He cites evidence to show 
that the present flora of Greenland is undoubtedly a 
relic of an old flora which has survived in favorable 
localities, and not an importation since glacial times. 
The same is true of the Spitzbergen flora. The dis 





ble, it will be seen that in the in- 
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covery of a colony of sea cows on Bebring’s Island 





DUPLEX PHOTOGRAPHY-—SHOWING TWO PHOTOGRAPHS OF SAME PERSON ON A SINGLE NEGATIVE. 


entific discovery about which centered such magnifi- 
cent dreams as are being built up on certain recently 
discovered electrical principles. Among these the fore- 
ost place must be given to the astoanding discoveries 
of the young Servian genius, Nikola Tesla, which are 
*o novel and so extraordinary that the most imagina- 
tive of inventors are unable to foresee what form their 
development will take. Just asexperimenters were be- 
ginning to think that they knew all that could be 
learned about electricity, and that further improve- 
ment must be in the line of more perfect mechanical 


} 





ventions upon which we so complacently congratulate 
ourselves we have only timidly paddled along the shore 
of the t sea yet to be explored. 

pd arene enlargement of the ideas of scientific 
men in regard to the nature and the possibilities of 
electricity has led the New York Mail and Express to 
bring together in a symposium the opinions of well- 
known electricians as to the future developments of 
electrical science. Mr. Edison thinks we shall yet be 
able to get electricity direct from coal—a discovery com- 
pared with which the philosopher's stone is a bauble, 





seems to indicate a recently milder climate in that 
region. The peculiar types of northern migratory birds 
suggests that at no very remote period they lived the 
year round in their present breeding places in Northern 
Siberia, Greenland and Spitzbergen, and that it is 
the present ever-increasing cold that leads them to 
migrate in search of warmth and food. In short, the 
only glacial climate we are warranted in supposing to 
exist in the Arctic lands is that which is now current, 
and it is the product of changes in the level of the 
earth’s crust since Pleistocene times.—(eol. Mag. 
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AWN IMPROVED ENGINE GOVERNOR. 
This is a governor through which the steam passes 
on its way to the engine, and the speed of the engine 
is thereby regulated to a nicety by its control of the 
steam supply, without using any gearing or exterior 
mechanism. The improvement has been patented by 
Mr. William H. Watson, of No. 6 North Peters Street, 
Jackson Square, New Orleans, La. Fig. 1 represents 
the application of the device, Fig. 2 being a sectional 
view. The governor comprises an elongated casing, 
for convenience made in two parts, screwed together, 
through which the steam flows to the engine, the cas- 
ing being internally thiekened on opposite sides of its 
center, and affording steam-tight bearings for a sliding 
regulating piston, shown in Fig. 3. The piston has at 
its opposite ends the cylindrical chambers, A B, inde- 
pendent of each other, and connected by means of 
ports and a central chamber in the casing, as indicated 
by the arrows, Fig. 4 being a cross section of one set of 
ports. The chamber B is of somewhat larger diameter 
than chamber A, affording ready passage for the steam, 


and consequently, when the engine is working easy, 
the piston slides in one direction, bat when the engine 
is working hard, the back pressure moves the piston in 
the opposite direction, thus closing and opening the 
steam supply. The exit end of chamber B is bev- 
eled, and by changing the pitch of the bevel the cham- 
ber may be made to discharge the steam more or less 
easily, and the intet end of the piston is reduced and 


held in a bushing, forming a chamber from which leads 
a vent pipe, C, thus forming an air cushion which gives 
the piston an easy and steady motion. Opposite the 


outlet end of chamber B is arranged a percussion plate, 
against which the piston moves to shut off the flow of 
steam, the plate being held in a chamber in the outlet 


of the governor, and the end of the plate 
toward the piston being preferably concave. 


Che plate is carried on the threaded end of a 
spindle, which projects through a stuffing box, 
and has on its outer end a hand wheel by 
which the plate may be nicely adjusted to per- 


mit the right throw of the piston, which is 
moved back and forth automatically by the 


shifting steam pressure. If the piston should 
ever stick from rast or othe: cause, it may be 
moved by hand to limber it up by means of an 
arm projecting through a slot in the center of 
the piston, a screw secured in a plug in the cas- 
ing entering the opposite side of the slot. The 


arm is carried by a shaft provided with a hand 
wheel, by turning which the piston may be 
slipped back and forth in the casing. The in- 
vention also provides different means, more 
particularly adapted for locomotive use, for 
moving the piston by hand. 

ee ooo 

Sensations of Drowning. 

To stand helplessly on the river shore and 
witness the struggies of a drowning fellow-being 
is a harrowing experience, and little less heart- 
rending to contemplate, but, in matters of this 
kind, like many others, “things are not what 
they seem.” At any rate, death by drowning is 
not as horrible as it may seem to the onlooker. 
The thought of being dragged along the muddy 
bottom of the river and found later in some 
out-of-the-way, willow-tangled spot is what 


adds to the horrors of such a death. The dread of } 


such a fate is really worse than the fate itself. I once 
left this world by that route as nearly as one can and 
get back. It was an accident, and was some twenty 
years ago, 

A companion and myself were bathing in the Ohio 
River. At the point where we were a large raft of logs 
was lashed to the bank, and for quite a long while we 
amused ourselves by jumping from the raft into fifteen 
feet of water to see who could bring up the largest 
number of white gravels each time. We went down 
several times with varying success. The last time I 
made the effort I filled my lungs with air and leaped 
far out into the riverand went to the bottom head first. 
I groped about for a handful of gravels and spent more 
time in the search than I should have done. The water 
was warm, however, and I had no fears of drowning. 
When I could stay down no longer I started swiftly 
for the surface, and when within a foot or two of the 
top of the water my companion, not knowing exactly 
where I was, jumped headlong into the river. His head 
struck me squarely between the shoulders and knock- 
ed the last ounce of air out of my lungs, and a deluge of 
water at once took its place. The weight of his body 
failing om me produced a terrible shock, and I sank to 
the bottom of the river like astone. That is where I 
got my experience in drowning. When the water 
rushed into my langs and stomach it felt for all the 
world like a pleurisy pain, which has also given me a 
tussle in later years, but was over in a second. Then 
my body settled quietly to the bottom and my arms 
fell limp at my side. 

In my half-conscious condition I could see all my 
relatives and acquaintances crowding about and look- 
ing down on me with tearful faces. All the events, it 
seemed, of my prosy career passed slowly in review, 
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and the good, bad, and indifferent acts stood out be- 
fore me in bold relief. Even little school boy tricks 
claimed attention. I knew I was drowning and re- 
member thinking, “* Why, this is not so hard after all !” 
I wondered where my body wouid be found, and shud- 
dered at the thought that it might never be found. I 
also wondered whether or not my companion had be- 
come alarmed and run away and left me to my fate, 
or whether he was diving here and there to find me. 
Then I pictured my burial, and how the clods would 
resound on my coffin when it was lowered into the 
chilly grave, and my fate would be pointed out to other 
boys by anxious mothers as a warning. 

At the next stage I could hear bells softly ringing in 
the distance, together with little tinklings and chirrups 
sounding in my ears. Then I began to see pretty pic- 
tures. The colors of the rainbow danced before my 
eyes and intermingled and formed into all sorts of odd 
shapes. I had no pain and no fear of what was ex- 
pected to follow. I seemed to be enchanted at the 
scene before me. Everything was light and calm and 
moved about without any visible impelling force. It 
was like looking into a large mirror with every beauti- 
ful thing that the most vivid imagination could con- 
jure up revealed thereby. The last stage which I en- 
tered increased the beauty of the surroundings. All 
discordant noises ceased and were superseded by the 
softest, sweetest music that could be thought of. Ap- 
parently I had been transported to a place flooded 
with bright, calm sunshine. It was neither too hot nor 
too cold, but seemed like a clear autumn day. Then I 
seemed to rise from the ground and fioat off into space 
like thistle down. Higher and higher I went until I 
seemed to look down on the world from a great height, 
and then came a blank. The next thing I knew I was 
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lying on the raft with my companion looking down on 
me with a pale face. After several unsuccessful at- 
temps he had succeeded in finding me and getting me 
out of the water. By vigorously rolling me over a log 
he had succeeded in rekindling the spark of life that 
remained. For the next half hour I think I suffered a 
great deal more than for the same length of time be- 
fore or since. I shall never forget how it feels todrown, 
but would not advise any one to try it to find out for 
himself. Resuscitation is too painful—Mr. C. A. 
Hartley, in the Cincinnati Times-Star. 
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The Useful Arts. 


A knowledge of many useful arts is essential to the 
existence of man, nor is it easy to imagine the possible 
existence of any race, or even tribe, totally ignorant of 
the useful arts. On the other hand, to perceive the ab- 
solate truth and to represent this in marble or on can- 
vas, to place before the eyes of men correct imitations 
of what nature has created, is the highest of gifts. In 
proportion as the individual or race gives a preference 
to the objects invented by mankind over nature's crea- 
tions, so will the taste of that individual or race be low, 
unintellectual and remote from truth; his sympathies 
with the living world have been thrust into the back- 
ground by the mathematical and logical inventions 
of human nature; he traces all to utility, the goddess he 
worships, and boldly proclaims that nature herself in 
her inventions had utility in view. Without being 
aware of it he worships human reason, and denies that 
anything exists beyond it. By carefully noting the 
artistic efforts of a race, we may arrive at a tolerably 
clear idea of the view that race took of the external 
world. Now in that view are included the character 
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and nature of the civilization of the race. 
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Artesian Wells in Dakota. 


Work has been quietly going on in South Dakota for 
the past year which seems to prove that the artesian 
wells of the James River valley are as valuable and reli. 
able a kind of water power as could be wished, and 
from all indications will continue to be so for years to 
come. Already a number of electric light and flour 
a ee and are in daily opera- 

n. 

The artesian well district of South Dakota is located 
in the valley of the James River, covering a tract about 
40 miles wide and 200 miles long. The James River is 
about half way between the Missouri and the eastern 
boundary of the State. The water-bearing rock is found 
at from 900 to 1,000 feet from the surface. The first 
and most vital question that comes up is as to whether 
the supply is reliable, and can be depended on to con 
tinue with its present pressure, as more wells are sunk 
and a greater volume of water is drawn from the under- 
ground source. 

There are good reasons for thinking that the supply 
is practically inexhaustible. These reasons are based 
both on the theories advanced by the United States 
government geologists and on observed facts in con- 
nection with the sinking. of wells. The government 
theory is founded on the fact that the same stratum in 
which the water is found outcrops in the beds of the 
upper Missouri and Yellowstone Rivers and at the base 
of the Rocky Mountains. The water, sinking in this 
porous stratum of rock, follows it for hundreds of miles, 
until tapped by the South Dakota wells. It_has long 
been believed that there is more water in the Missouri 
River above the Great Falls than there is 30 miles be- 
low. For 25 or 30 miles below the falls the river bed is 
composed of the same sand formation in which the 
South Dakota wells get their water. If this 
theory is correct, as it probably is, the supply 
of water to these wells may be looked upon as 
inexhaustible—at Jeast as much so as the sources 
of our Rocky Mountain streams. Another fact 
that would point strongly to the truth of this 
theory is that during the June rise in the upper 
Missouri River the pressure in the wells rises. 
No diminution in pressure has been noticed in 
any of the wells in the district, except by clog- 
ging up with mud, due to improper piping. 
The city well at Redfield has been down seven 
years. Its pressure has been constant, although 
numerous other wells have since been sunk at 
no great distances from it. This well furnishes 
a direct pressure system of water works sup- 
plying all the domestic needs of the city, and 
so great confidence is placed upon the pressure 
and supply that the fire department requires 
no fire engines. The closed pressure of this 
well is 177 pounds and cost for maintenance is 
absolutely nothing. 

About a mile and a half distant is another 
well, used for running an electric light plant 
and for irrigation. A description of this well 
will suffice to give a fair idea of all. It is 1,000 
feet deep, and six inches in diameter from top 
to bottom. When closed, the pressure is 165 
pounds. When allowed to flow freely through 
the six-inch pipe, it yields 2,027 gallons per 
minute, and rises to a height of 16 feet in the 
air. When the water is escaping through a 
two-inch pipe the well pressure is 128 pounds, and witha 
2%{ inch opening 95 pounds. From this it is estimated 
that with a four-foot Pelton wheel, 80 horse power 
would be developed with a two-inch opening, and 100 
horse power with a 2% inch. With the plain undershot 
wheel at present in place, 50 horse power is developed, 
and it is calculated that about 15 more is available with 
it. The flow is absolutely steady. This well cost $3,000. 

At Chamberlain a 150 barrel flour mill and light plant. 
formerly run by steam, is now using “ well power.” 
These two plants were started in September, 1893. At 
Huron a well is about to be sunk by the city, for elec- 
tric lighting purposes. The first electric light plant in 
the State, run from a well, is at Mellette, a town of 400 
inhabitants. It is safe to say that very few plants in 
the world are doing a paying business in so small a 
place. This plant is thriving, however, and has con- 
nected 10 four-ampere ares and 150 sixteen-candle pow- 
er incandescents. The well is only four and one-half 
inches in diameter from top to bottom, but it oper- 
ates, besides the electric light plant, a flour mill, which 
grinds 150 barrels of flour a day and 50 bushels of feed 
per hour. This work would require an engine of 40 
horse power. The well is 910 feet deep. Its pressure 
when closed is 178 pounds. The flow is 1,600 gallons 
per minute. 

The outlay for an 80 horse power well is about $3,000, 
the interest on which would be $2.25 per horse power 
perannum. This, with the interest and depreciation 
on the water wheel, is the only expense for primary 
motive power, aside from labor. A $300 or $400 build- 
ing gives the wheel and dynaino a good shelter. The 
repairs to the water wheel ought to be almost zero, and 
the skill of the men employed for attendance does not 
begin to be that required in a steam plant.—Street 
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swaMP ANTELOPES IN THE HAMBURG ZOOLOGICAL 
GARDEN. 

Little more than ten years have passed since these 
»eautiful antelopes—rine of which are now in the pos- 
_ossion of the Hamburg Zoological Garden—were first 
i nown to the seientifie world. It was in 1880 that the 
earned Dr. P. L. Sclater, manager of the London Zoo- 
‘ogical Garden, described our antelopes from a skin 
-hat was sent him from Gaboon. 

Still earlier, in the year 1873, the Hamburg garden 

wned a swamp antelope, but it was then erroneously 

assed as a harnessed antelope. The pecul*~- appear- 
ance of the animal prompted Mr. Leutemanr to paint 
it. and afterward, by the aid of this picture, it was 
properly classed. After death it became one of the 
regular exhibits of the Hamburg Natural History Mu- 
seul. 

The first two members of the herd that now consti- 
tutes the chief ornament of the Hamburg antelope 
house were two grown females that came as a present 
fron Mr. G. L. Gaiser, who had them brought from 
Lagos, and sent them to the garden on May 22, 1887. 
Five years later, a male and two young females were 
added to the group, and a few months later a second 
male was presented by Mr. P. Buss, then in Whydah. 
Three young ones have since been born, thus increas- 
ing the herd to its present numbers. 

Swamp antelopes (7'ragelaphus gratus) are beautiful 
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animals ; their form is slender and graceful and their 
coat beautiful in color and marking. Only the males 
have horns, which are inclined backward a little and 
are slightly spiral. Their eyes are dark, brilliant and 
soft, like the eyes of a gazelle; and their large, round- 
ed ears stand out from their heads. The coat of a 
grown male is of a deep black brown, while that of the 
young males and females is a beautiful glossy reddish 
brown. The back, breast and bead are ornamented 
with white spots and stripes ; but a narrow stripe down 
the back is white in the male and black in the female. 
The hair is longer than that of most antelopes and is 
coarse, but very glossy. 

The hoofs and false hoofs of these creatures are re- 
markably long and spread somewhat when they step, 
so that they can easily walk over swampy ground. 
They love the water, and, even in captivity, like to 
stand with their feet in the wide, flat tank that has 
been placed in their cage for that purpose. 

Our antelopes endure captivity well, as the expe- 
rience of the Hamburg Zoological Garden shows. The 
Hamburg antelopes that were not born in captivity 
came from Lagos, the Congo, Gaboon and from Why- 
dah. The swamp antelopes extend over more ‘than 
1,200 miles of the coast of western Africa, and it is not 
known how far inland they can be found. 

In central and eastern Africa Speke’s antelopes (7'ra- 
gelaphus Spekii) are found. They resemble those 
described above in the form of the body and feet and 
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in the texture of their coat, but have no spots or 
stripes.—Dr. Heinrich Bolau, in Ilustrirte Zeitung. 
or 
Spontaneous Combustion, 

The following is the condensed report, published in 
the Insurance Monitor, extracted from the Weekly Lon- 
don Times, of an address delivered by Professor Vivian 
Lewes to workingmen atthe meeting of the British 


even ignition. This was due to the absorbed oxygen 
setting up chemical action with the hydrocarbons of 
the coal, and not, as was generally supposed, from the 
oxidation of the coal. Nearly all the vegetable and 
animai oils had the power of absorbing and combining 
with oxygen, and this gave them the power of drying ; 
and one of the most usual causes of spontaneous igni 
tion in workshops and factories was to be found in oily 





Association recently held in Nottingham, England. 
The learned professor began by showing how the 
labors of Priestley and Lavoisier had led to a true 


tion, and showed by experiment that in all the ordinary 
cases of combustion a chemical union was taking place 
between the constituents of the burning body and 
the oxygen of theair. The idea of combustion, how- 
ever, must not be limited to processes of oxidation, al- 
though they were the most important; and in order 


\combination.” It was then shown that the rate at 
which chemical action took place was to a great extent 
influenced by various factors, and that there were 
many cases in which the action was so slow that the 
heat escaped as fast as it was generated, and no per- 
ceptible rise of temperature took place, and such 
actions were generally looked upon as cases of * slow 
combustion.” Slow combustion was one of the most 
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important natural actions, and by its means the waste 
matter in the world was slowly got rid of, and convert- 
ed once more into simple gaseous compounds, all cases 
of decay being slow oxidation or combustion. All in- 
flammable substances had a fixed temperature at which 
they burned actively with flame or incandescence, and 
this was called the “ point of ignition.” In some cases 
an inflammable substance undergoing slow combustion 
was surrounded with a non-conducting material, and 
the heat due tothe actions going on gradually rose 
until the point of ignition was reached, and it was this 
change from the little noticeable slow combustion to 
ordinary combustion, with its manifestation of flame 
or incandescence, to which the term “spontaneous 
combustion” had been given. The lecturer then pro- 
ceedod to consider special cases of spontaneous combus- 
tion, and showed that freshly burned charcoal, especi- 
ally when powdered, absorbed oxygen from the air 
with considerable rapidity and with a rise of tempera- 
ture, which with a large mass was in some cases suffi- 
cient to set it on fire. The important bearing of this 
was that beams, skirting boards, etc., in contact with 
flues and heating pipes, were liable to become charred 
at a comparatively low temperature, and this form of 
charcoal was very liable to spontaneous ignition when 
air came in contact with it. In the same way coal had 
the power of absorbing oxygen from the air, and when 
in masses of a thousand tons or more, especially when 
much broken and moist, would undergo heating, and 





knowledge of the actions taking place during combus- | 


to get a true conception of the action, combustion must | 
| be defined as ‘the evolution of heat during chemical | 
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waste or rags, as the oil being spread on the surface of 
the material offered a large surface for oxidation, while 
the rags or waste, being excellent non-conductors of 
heat, allowed the temperature to rise until ignition 
took place. Well-authenticated cases were known in 
which sparrows building their nests of oily waste in 
the eaves of houses had caused serious fires. Hayricks 
which had been built from grass improperly dried be- 
fore stacking were also very liabie to spontaneous igni- 
tion ; this being due to the sap of the grass taking up 
oxygen during a process of fermentation which evolv- 
ed heat, and the heat being kept in by the surround- 
ing hay, rose until the ignition point was reached. If 
|grass once well dried then became wet by a shower, 
it became mouldy in the stack, but did not heat. The 
| lecturer then concluded by emphasizing the fact that 
ithe so-called spontaneous combustion was merely an 
increase in the rate of chemical combustion from the 
slow stage, which was hardly noticeable to active com 
bustion, and showed the fallacy of supposing that the 
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living body could undergo any such action. The de- 
monstrations were interesting, and the conclusion of 
the lecture was followed by prolonged cheering. 
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Manganese Nodules in the Occan. 


The Fortnightly publishes an article by Prof. J. W. 
Judd on ** The Chemical Action of Marine Organisms, 
disapproving the chemical theory of the origin of 
oceanic manganese nodules. He says that all the deep 
sea explorations show that this material is collecting 
very slowly, and he believes that the muds have passed 
an indefinite number of times through the bodies of 
marine organisms. 

“* At each passage of the clay through the organism,” 
he says, “a small addition of manganese and iron ox 
ides would be made to the mass by the action of the 
living structure on the sea water, and thus, in the 
eourse of time, these oxides might be sufficiently con 
eentrated to build up, by concretionary action, the re- 
markable nodules on the ocean bed. 

‘‘Such action would be in complete analogy with 
processes going on in fresh and salt water, by which cal- 
careous, siliceous, phosphatic, and ferruginous deposits 
are being every where formed in the waters of the ocean, 
while all theories of the direct separation of the man- 
ganese and rarer metals from their state of excessively 
dilute solution in sea water by chemival reactions ap- 
pear to me to be beset with the greatest difficulty.” 
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RECENTLY PATENTED INVENTIONS. 
Kagineeritang. 


VatvE Gerar.—Jehial Spencer, Mil- 
ledgeville, Tl. A reciprocating slide is, according to 
thi invention, adapted to be actuated from the engine 
pliman, and connected by an arm with a block held to 
slide in a link, and connected with the valve stem. The 
valve gear is in this way actuated from the pitman, is of 
simple and durable construction, very effective in ope- 
ration, and is designed to cause the engine to utilize the 
steam to the fullest advantage, permitting of conve- 
niently reversing the engine at any Gime. 


Powrr HAMMER.—James B, Sweeney 
and Robert W. Laird, St. Johnabary, Vt. A revolu- 
bie drive shaft forms the fulcrum of a helve having 
a split end in this device, the vertically reciprocating 
hammer being arranged opposite the split end of the 
helve, in which is beid « spring projeciing into the ham- 
mer head, a box receiving the spring, and the box being 
pivoted and theld to slide horizontally in the head. 


The improvement affords a very simple and inexpensive | 


hammer, desigm<! to deliver an clastic blow similar to 
one given with a hand hammer, the hammer being nicely 
adjustable to regulate the stroke. 


PROTECTING LANDS FROM OVERFLOW. 
—Williem and Harper McCanghan, Gulfport, Miss. This 
improve: means of protection for river banks provided 
with levees consists in forming an outlet channel leading 
te a lower reservoir, the channel uiso having levees upon 
each side, but having near it mouth a dam just high 
enengh to permit overflow when the danger point is 
reached, the river at all other times flowing in its normal 
channel. The dam is inclined on cach side of its middle 
to permit a steady rise on the river side and an easy and 
gradnal flow on the other side. 


LEAST RESISTANCE FOR VESSELS, ETC. 

Francis E. Milla, San Francisco, Cal. This inventor 
has designed a form of body which, either solid or hol- 
low, with a given length and end displacement, will pass 
threagh the air, water, or other resisting medium, with 
the greatest sustained velocity and the least expenditure 
of power. Such body consists mainly of two laterally 
adjoined and longituclinaily reversed wedges, connec ted 
amd merged together laterally by four sides whose trans- 
verse planes are at al) points diagonal to the lines of 
taper of both wedges, twisting transversely ninety de- 
grees in their length and merging In chisel form ends. 
Sach body is adapted for military and other projectiles, 
boats and floating craft, etc 


DREDGER.—Samuei P. Hedges, Green- 
port, N. ¥Y. The frame of this dredger is portable and 
may be placed on a« float, extending over the edge, and 
the construction is such that the dipper arm is under 
the entire control of one individual, who is able to 
swing the crane in any desired direction, control the 
upward movement of the dipper arm, its inward and out- 
war! movement, and its plunging movement to reach the 
soll to be removed, the operator also holding the dipper 
arm in fixed position while the dipper is receiving ite 
load. 





Railway Appliances, 


Carn Repiacer.—Albert 8. Debose, 
Cuero, Texas. Thies device comprises two triangular 
block» rigidly connected by transverse tle rods, each 
biock having side flanges, a curved upper surface, a lon- 
gitndinal groove in ite upper surface, a slot at the broad 
end communicating with the groove, and a central] lon- 
gitudina! rib tapering toward the broad end of the block 
and projecting {oto the alot. The improvement forms a 
very cheap and simple device, which can be quickly set 
in place at any point where « car has been derailed, to 
facilitate replacing the car on the track, either in the or- 
dinary roadbed or upon a bridge. 

Car Dump.—Hiram P. Williams, Som- 
erdale. Ohio. This is a dumping mechanism upon which 
a car of other vehicle may be readily placed and held so 
that the load may be dumped from either side of the ve- 
hicle by the ase of a motor or the strength of one or two 
men. Combined with a drive shaft carrying gear wheels 
is a number of Glek-like cradles, each having in ite up- 
per edge s recess extending below the center of the 
eratile, and teeth on ite periphery, the cradles being ec- 
centrirally mounted on a rock beam. 


Carn Brake Haypuis.—John Marris- 
eett, Vancoever, Canada. A pulley is, according to this 
invention, rigid!y secured on the brake shaft, and adja- 
cent on the shaft ie a loosely mipported bracket in which 
is folerumed « handle adapted tw frictionally engage the 
puliey, there being a stop to limit the movement of the 
handle in one direction. When the crank handle is 
turned in one dhection the chain ie wound on the shaft 
im the usual way, applying the brake, but when the brake 
fs released, the shaft turns withont tarning the crank 
handle, obviating the danger of one being struck and in- 
jured by the rapid reverse movement of the crank 
handle. 


MriezaGe Book. — William Boll, Red 
Onk, flows. This is a very handy and simple book, hav- 
ing an extensible mileage strip, keeper plate, gauge strip 
and reel, with a guard flange on the keeper plate, the 
mileage etrip being adapted t be severed without sever- 
ing the gauge strip. The book ie designed to have all 
the advantages of the cust.mary mileage book, with the 
ackiitiona! one that a certain length of «trip represents a 
certain vabue, eo that the etrip may be casily torn for the 
amount desired and a mistake is not likely to be made. 


Car SKaL.—Benjamin J. Sturtevant, 
St. Paul, Minn. This seal for car doors, mail bags, etc., 
is very simpte and durable, cheaply manufactared and 
easily applied. It consists of « tag made of clay or other 
suitable material, formed with » receaa into which opens 
a «lot, a spring hook being adapted to be drawn into the 
recess, and having sharp or pointed ends engaging the 
walls of the alote. 


Klectrical. 


Corwection. — Oza Du- 
This ix a simple and effective de- 


ARMATURE 
fault, Spencer, Maes. 


viee for connecting the terminals of armature coils with 
the commutator bars. Combined with the commutator 


bars is a terminal piece for attachment to the end of the 
armature conductor, and a winding of a cord of insulat- 
ing material for holding the end pieces in contact with 
the arm of the commutator bar. 

Evectric ALARM.—Samuel T. Sand- 
ers, Granite, Montana. This alarm is more especially de- 
signed for use in mines, to automatically signal to the 
engineer the arrival of the cage near a gallery at the time 
the chairs have been moved into the mine shaft to sup- 
port the cage. The invention consists of an insulated 
slide connected with the mechanism for operating the 
chairs in the galleries, conductors held on the slide and 
connected with the circuit wires, and a circuit-closing 
arm on the cage adapted to engage the conductors to close 
the circuit to sound the alarm. 

Exectrric Lock.— Robert V. Cheat- 
ham, Louisville, Ky. No key is employed with this 
lock, which is suitable for use on all ordinary house 
doors, especially those leading two the outside, as it can- 
| not be opened unless one knows the combination. The 
| mechanism comprises a series of push buttons, a circuit 
| Closer connected with certain of the buttons, and an 
electro-magnet connected with some of the circuit 
closers, the armature lever of the magnet normally lock- 
ing the door bolt. The battery for the electric door bell 
also serves as the battery for this lock. 








Mechanical, 


Lirtrne JAcK.—Walter Johnson, Mid- 
dietown, Conn. Under the special construction pro- 
vided for by this invention the jack may be locked at 
any height to which it may be adjusted. The standard 
has opposing binding surfaces, and a handle lever piv- 
oted to the standard is connected with a lifting piece, 
while a curved detent bar plays between and engages the 
contact surfaces, a lever bent from a rod of metal form- 
ing e short arm linked to the detent bar, portions being 
pivoted to the handle lever, and with a long arm extend- 
ing adjacent to the handle lever. 


MACHINE FOR BORING FRAMES TO BE 
Canepv.—Kari F. G. Maier, Baltimore, Md. In this ma- 
chine, when a form is placed in front of the boring tool, 
the form is automatically shifted to constantly present a 
new surface of the seat frame to be bored, simple means 
being provided for driving the boring tool simultaneously 
with the operation of the form, and giving to the boring 
tool a timed advance and return movement. The ma- 
chine is very simple, compact, and inexpensive, and is 
designed, with a boy's attendance, to accurately do mach 
more work than an experienced hand can do on the com- 
mon upright machine 


PRINTER’S GALLEY.—Emil Lau, 
Brooklyn, N. ¥. The side and head pieces of this gal- 
ley have mitered abutting parts to form a corner, and a 
pin extende longitudinally into the side and head piece, 
the pin having transverse nicks or grooves, while fasten- 
ing pins extend transversely through the side and head 
piece and through the nicks, thus making a galley which 
shall be as light as possible, while especially strong and 
true at the corners. 


PRINTING PRESS PERFORATOR.—Jo- 
seph T. Scott, Cwar d'Alene, Idaho. This is an attach- 
ment for an ordinary printing press to enable the paper 
to be automatically perforated at the same time it is 
printed. It is an elongated case with open upper side 
to be locked into the type form, there being a slide bar in 
the bottom case provided with cams and a spring between 
the end of the case and the slide bar, while an angular 
lever is pivoted to the case, and a perforated bar above 
the slide bar is provided with perforating brads. The 
angular lever is adapted to contact with a block carried 
by the platen to cause the brads to perforate the paper, 
the perforater bar and brads being driven in the case 
as soon as the impression is made. 





Miscellaneous. 


PNEUMATIC RoAD CLEANING SULKY. 
—John Jacob Astor, New York City. The two wheels of 
this road cleaner are loosely mounted on the axle, and on 
the inner face of one of them is a bevel gear facing 
a similar gear splined upon and having a limited lon- 
gitudinal movement on the axle, the gears being thrown 
into engagement with each other through an intermedi- 
ate pinion, by means of a handle lever within ready 
reach of the driver. By the revolving of the axle, on the 
movement of the lever, a double acting bellows is ope- 
rated to afford an air blast, the bellows being supported 
by brackets from the platform, and the link and pinion 
connection being such that the rapidity of the operation 
of the bellows may be readily regulated to supply a more 
or less powerful current. The bellows has a supplemental 
nozzle, which may be moved vertically or carried to 
either side of the machine, and that the dust may not fly 
upward as it is blown from the road when the cleaner is 
drawn forward, a hood is made to cover both the nozzle 
proper and the auxiliary nozzle. This cleaner is de- 
signed to effectively clear the roadbed of dust, or any 
light or loose foreign matter, depositing the removed ma- 
terial along the line of the road. This invention was 
Mustrated and described In the Screntiric AMERICAN 
of September 3, 1892, and a fine working model was on 
exhibition at the World's Columbian Exhibition last 
year, where it attracted much attention. 


LEATHER MEASURING MACHINE.— 
Jules E. Fortin, Quebec, Canada. The measurement of 
leather by this machine is effected by the disposal of 
numerous little weights hung at regular distances apart, 
each weight representing a certain space or area, and 
the weight by their displacement affecting the scale 
beam. The parts are so arranged that by raising a side 
of leather against the suspended weights, and effecting 
the balance by a counterpoise on the scale beam, 
size of the side of leather will be indicated in feet 
inches on the beam. 

Woven CHENILLE Fasric. — 
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ing from the outermost warp threads in the several sets 
forming tufts or loops, while a core thread extends 
through the space formed by the crossing wefts. 


Boat.—Alfredo D’Costa Gomez, Buca- 
ramanga, Colombia. This inventor has devised a style 
of boat especially adapted for the navigation of shallow 
water, or for streams in which there is considerable 
current. For the ordinary hall of a vessel is substiteted 
a series of floats made of hollow cylinders of light 
metal, pointed at the forward end, each float having on 
its upper surface a longitudinal beam, and the floats of 
each series being connected by transverse beams, the 
latter being connected by deck beams, upon which is 
supported the deck and other desired structure. 


PLATFORM RAILWAY.—Thomas Ke3- 
nedy, No. 36 West 116th Street, New York City, Ac- 
cording to this invention a central standard in a circular 
base constitutes a pivot or guide for a circular platform 
of solid or skeleton construction, upon which are cir- 
cular tracks for cars or carriages, the platform, in ad- 
dition to its central bearing, being partially supported 
by vertical springs arranged in a circle at a dis- 
tance from the central standard, the springs being of 
different lengths, with the longer one at one side, so 
that the platform will normally be held in an inclined 
position. By alternately depressing the high side of the 
platform and permitting it to rise by the action of the 
springs, single cars or carriages, or trains of vehicles, 
may be made to travel constantly around the track, 
the rocking movement of the platform being effected 
by a motor, or by a rope or chain pulled by hand, The 
improvement affords an entirely safe construction for 
merry-go-rounds or carrousels, giving the occupants of 
the cars a smooth and regular undulating or rocking 
motion, and it may also be utihzed for purposes of dis- 
play or employed as a toy, making rolling objects or a 
display frame exhibit various articles. A figure or 
group of figures may be secured upon the central por- 
tion, to remain stationary or revolve therewith. 


BicycLeE Support. — Benjamin B. 
Davis and James F. McGowan, Athena, Ga. This is an 
extensible prop having at one end a fastening by 
which it may be secured to the bicycle frame at front rod 
between the upper and lower main tubes, and provided 
between its ends with a clasp adapted to engage and 
scotch the wheel, the free end of the prop resting on the 
groand. The device is very simple and inexpensive, and 
may be readily applied to and removed from the ma- 
chine. 

HARNESS ATTACHMENT.—Edward K. 
Griesemer and John H. Manger, Reading, Pa. Combined 
with the breast collar of a harness and the thill of 


invention, have extensions with eyes, the 
forming bit-receiving recesses open from 
the cheek pieces, in which loosely fit 
strap, the strap being detachable 
permit entrance of the bit. This attachment 
reins may be applied to an ordinary bit, to prevent chaf- 
ing of the horse's mouth, and when used im 
with a chin strap makes the checking action 
tive, supporting the chin strap nearer the point of 
jaw and preventing undue straining of the strap 
the bit. 


Tain, Couptine.—James S. Patten, 
Baltimore, Md. A simple construction of latch-plate 
and actuating devices has been provided by this 
or, the latch being automatically set and released 
the proper movement of the thills. The device 
ates efficiently to take up all wear and also acts as 
anti-rattler, while it can be made at a small cost. 


Sworp Bit anpD HANGER.—Laurent 
H. Allien, New York City. This belt has a keeper, 
the lower end of which has an eye with a downward 
and outward inclination, and the hanger has at its 
upper end a snap with the tongue at its inner side, the 
snap engaging the lower end of the keeper. The hanger 
and sword may be quickly and easily removed from the 
belt or arranged in engagement therewith without dis- 
placing the coat or disengaging or upturning the belt. 


BANDOLIER.—Joseph Bertrand, Hough- 
ton, Mich. This article consists of a suspending strap 
or band, a pendent apron with sheath or pocket inclos- 
ing a rigid and perforated plate, while a load hanger is 
adjustably connected to the apron on the outer face. 
This bandolier is very simple, durable and inexpensive, 
and is designed to assist porters or others in the car- 
riage of various articles, permitting of the load being 
carried as far from or as near to the waist line as poe 
sible. 

Hose Covupiine.—Patrick J. Barrett, 
Boston, Mass. The two sections of this coupling, when 
pressed tocether, become engaged by a slight turn or 
twist, there being on the exterior of one section teeth 
engaged by a tilting ; wl on the opposite section, while 
arevoluble collar adjacent to the pawl has a cam slot 
engaging the shank of the pawl. The coupling makes 
an absolutely watertight joint, affords a clear water- 
way, and is so made as to facilitate the attachment of an 
electric signal to a hose. 


Siipine LADDER.—William J. Thur- 
wanger, Philadelphia. Pa. This is an improvement in 
ladders designed to be pushed back and forth opposite 
a row of shelves. The construction is such that the lad- 
der will be held, very steadily and its foot prevented 
from swinging laterally, while the ladder and its sup- 
ports may be easily applied to the ceiling or the shelving 
of a room. 

Writing TABLET AND MANUSCRIPT 
Hotper.—Barton W. Scott, San Jose, Cal. This is a 
casing made in the shape of a book, with two winding 
rollers for the paper, and a spring.actaated mechanism 
in the casing adapted to be connected with either roller 
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table, may be adjustably held 
upon support without the use of set screws, 
ete. The construction is such that the bracket or table, 
when to desired point upon the standard, 
remain stationary, and the more weight it carries, 
the more firmly will it be held to the standard. 
MeTaL Pree ConnEctTiIon.—Patrick 
J. McGuire, New York City. This is a connection espe- 
cially adapted to unite sections of soil pipe and prevent 
the passage of sewer gas. It comprises a conically 


DuPuicaTE WHIsT.—John G. Butler, 
Augusta, Ga. The novel shaped tray devised by the in- 
ventor for playing this and other games of cards is craci- 
form, with raised border and card receptacles in the 
branches, in which are projections to confine the cards 
in a given direction, with freedom for | when re- 
quired. The improvement facilitates the playing of the 
different “hands” over again, either by the same part- 
ners or by transferring the hands intact to opponents. 

Base Batt Bat.—Charles Jacobus, 
New York City, In a longitudinal axial bore of the 
bat, according to this invention, are placed heavy balls, a 
screw plug closing the cuter end of the bore, and facili- 
tating the placing or removing of the balls. As the bat 
is swung for a stroke the balls slide outward, to increase 
the effectiveness of the blow, the balls moving toward 
the handle end, and thus decreasing the weight of the 
bat, when the latter is held upright. 

Norsz.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1. Elegant plate in colors showing a suburban dwelling 
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tasteful design. Messrs. Rossiter & Wright, archi- 
tecta, New York. 

2. Plate in colors showing an elegant residence at Pel- 
ham Manor, N. Y. Perspective view and floor 
plans. Estimated cost $7,000 complete. An ex- 
cellent design. 

8. The Jamaica Club House, recently erected at Jamaica, 
N. Y. Perspective views and floor plans, also an 
interior view. Cost $9,000 complete. Messrs. 
Haus & Oborne, architects, Brooklyn, N. Y. 

4. A beautiful residence at Portchester, N. Y., recently 
erected for A. V. Whiteman, Esq. Perspective 
and floor plans, Mr. Frank W. Beall, architect, 
New York. 

5. Engravinge and floor plans of a suburban residence 
erected at Ashbourne, Pa., at a cost of $4,800 com- 
plete. An attractive design. Harrison Albright, 
Esq., architect, Philadelphia, Pa. 

6. A suburban dwelling recently erected at Edgewater, 
Ill, at a cost of $10,216. Floor plans and perspec- 
tive elevation. Mr. F. B. Townsend, architect, 
Chicago. 

7. A colonial cottage at Buena Park, Ill., recently com- 
pleted for Gay Magee, Esq. Floor plans and per- 
spective elevation. An artistic design. 

8. A modern half-timbered cottage at Wyncote, Pa.. 
erected at a cost of $4,250 complete. Floor plans 
and perspective elevation. Mr. A. 8. Wade, Phila- 
delphia, Pa., architect. 











ed ata cost of $6,800 complete. 
and floor plans. Mr. F. R. Watson, of Philade!- 


phia, Pa., architect. An attractive design. 

10. The residence of Rev. Samuel Scoville at Stamford, 
Conn., erected at a cost of $6,616. Mr. W. W. 
Kent, architect, New York. An excellent design. 

11. Examples of interior decoration and furniture in the 
Moorish style. 

12. A Queen Anne dweiling at Jenkintown, Pa., recentiy 
completed at a cost of $5,000. Messrs. Burke & 
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Business and ‘Personal. 


charge) tap insertion sender this tend te Gne Daltar « tine 
- each insertion : about eight words to a line. Adrver- 
ments must be received at publication office as eariy as 
iraday morning to appear in the following week's issue 
» new material, “ Linenoid,” Westfield, Mass. 
, mining engines. J. 8. Mundy, Newark, N. J. 
|. 3." metal polish. tndianapotis Samples free. 
‘out Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y. 
\'anufacturers’ agency, O. M. Howard, San Fran., Cal. 
\ierobe Killer Water Filter, McConnell Filter Co., 
Bu Talo, N. ¥. 
\\ anted—Light machinery or specialties to build. P. 
. jeming’s Machine Works, Ehzabeth, N. J. 


Pi ve frame truck baskets, steel and wooden trucks, 
on M. Moore, Rochester, N. Y. See page 399. 
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(5834) A. O. writes: I have a sink in 
which the waste water from the kitchen is poured and 
carried through four inch sewer pipe to a hole sixteen 
feet deep and 24 feet in diameter, 350 feet distant from 
the house. The top of the ground at this hole is four 
feet lower than where the waste pipe leaves the house. 
The hole is walled up loosely with boards to keep the 
earth from caving. A very disagreeable odor emanates 
from the sink, worse in the winter. The hole is covered 
and J have a ventilator shaft 6 inches square and 4 feet 
high over it, but it makes no difference as to the odor 
emanating from the sink whether the ventilator is open 
orclosed. Can you suggest a remedy? A. If you have 
no trap in the waste pipe, the warmth of the house in 
winter will increase the dranght through the open sewer 
pipe,and thus increase a nuisance and danger that should 
not be tolerated under aliy plea. Put in a good deep trap 
as Close under the sink as possible and as large as the 


sink pipe. Give it an occasional flush with hot water, | 


and you will have no further trouble with sewer gas. 











epee pete ot es, = W. thes. 516,085 
Micrometer ga Micrometer sur- 
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See Feedwaier heater. 
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- h H Jacks, and Tube | tet ea 
2 “tamer, improved rari New York (5835) Beta asks: 1. How long a line | Box corner A. A. W008... 6 .eeceecnees 515,310 | Heating and ventilating, ete., apparatus for, J. 
x je - Box TEETER ROT Ee HORE Reet ene HEED EERE EEE Ee 


. Nilson 515,156 Re ds 
» machines, milling machines, and drill presses. |“ ‘he magneto telephone, used both as transmitter and | Boxes, xee, machine for manufacturing, i Schicicher Sima Heating and ventilating dwelling houses, A. H. 
- ad t ket. 





recei orked | Bracket. See Corner bracket. Shelf . RR cacestnceaans ve eeuee SMQTO 
rhe Garvin Mach. Co., Laight and Canal Sts., New York. wan, be ws upon with good results, and what | Brees’ nee Car brake. ‘Mlevator urake. Wagon Heel stiffener machine, L. Go ~ GAT 


centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

carporandum — hardest abrasive known. Send for 
prices of wheels, powder, ete, The Carborundum Co. 
Monongahela, Pa. 

emerson, Smith & Co., Ltd., Beaver Falis, Pa., wil! 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 

Leading manufacturer of surveyors’ instruments de- 

partner with $15,000. Profitable investment. Du- 

mont, box 773, New York. 


Guild & Garrison, Brooklyn, N. Y., manufacture steam 


size iron wire should be used? A. It can be used over 
very long lines if of copper with metallic circuit. Up to 
10 miles No. 12 iron wire will answer. 2. Can a single 
wire with ground connections be used on a line two miles in 
length, or is a complete metallic circuit very much better? 
A. Yes; but the full circuit is preferable if there is any 
induction, 3. Would there be any advantage in volume 
of sound and workable distance in making the magneto 


| transmitter larger than the standard Bell receiver? A. 


Asfar as experimeuts have gone, there would not. 4. 
How many cells of Leclanche battery would be required 
toring a call bellon a line two miles long, single wire 
with ground connections, or double, if, according to your 











Hides, ete., machine for rolling G. M. Disher, 


| Hooks and’ eyes upon rods, machine for 2... 








Be Sha ncb ons 0vceseus stochesbednssesccocseies 5 
nT | povecsbas, T. N. Jones......... «-« 514,004 
Hose bridge and a i. & Begiebing.. 616.778 
4 coupling, air brake, & rere beddeses S42 
Se ‘poctbennl ebill for whet — & | = — a 51, he 
- T Oar i 
ID, Te, Mil> MMMM. cocacnetnesentccesseuneal 514,960 
nsulating icstate wires, material for, G. a Can- 
Pidcccinschnesesn cee $aeetereace enetbise’ .-» S192 
Jack. See Lifting jack. 
Jar wey BR. 2. PRRCOTBOR....0. -ceccesccceeccees 515,010 
Joint. wer pipe jomt. 
Joint plate and burr holder, #. Herman............ 615,224 
| Joints with metal clamps, machine for making, J. 
SN dnb 6n6caaarceees oesccksrosdbeckee weseesee 615,028 


Kiln. See Pottery kiin. 
Knife. See Pocket knife. 
Knit garments, garment sieeve and knitt by 


= pe same for attachment to, 
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pumps, Vacuum pumps, Vacuum apparatus, air pumps, “"sWer above, a metallic circuit is to be preferred? A. Ct a | oe — — a! ow a o 0 
acid bDiowers, filter press pumps, etc. Two to four. cou Knitting 1 machine, circular rib, C leton.. Sites 
. . door, Knitting machine for trimmings, & jimarx.. 516,088 
Phos. Pray, Jr., box 2728, Boston, Mass. TestingSteam| (5836) P. R. asks: Will liquid mercury fen¢ | Lamp, air, WO. Meisaner ......0..-sevseeo0sseee + Biss 
ree, Pumping Engines, Steamships, etc. a tin rege Bp ge iron &... mpeg = fab. electric mis &. Fo aor ane else? 
Write for charges, information. or its vapors, attack same ? would Car, ore, | Lamp, tubular, Hamm & Dubarn......... Liles. 692 
; rake, L. Gibbs...... Sai acenbaneboeta’ ~oee 514,989 
whe “Olin” Gas and Gasoline Engines, from 1 to 10 | best things besides glass to hold both liquids? A. An 4 : and Tg 
horse power, for all power purposes. The Olin Gas En- | iron vessel is excellent for mercury. It will attack tin Cosperstns apparat nes, nine fosk. q. . cesgene... ose ++ $6, Mee 
gine Co., 22 Chicago Street, Buffalo, N. Y. and zinc and become injured. Ammonia attacks zinc Cartaretor B. ; ‘me, sia nl a ewe re B16.011 
attacks percha tone Carding engines, macbinery for ting on con- | Locomotive boiler, T. A. Henderson oe a hy, 225 
The best book for electricians and beginners in elec- ms ryt pe oe ae is “te j Joined staples for, Greaves & Wardle. onhde Fall 615,315 Locomotive crane, Seliers & Lewis...............+ BLL ,025 
tricity is“ Experimental Science,” by Geo. M. Hopkins. | “8T ™ay or am ¢ generally “Carriage side door ond cons coms bined, pa... nie | 14 pogemnative draught regulator, MeCulloch & gins 
By mail, #; Munn & Co., publishers, 361 Broadway, N. Y. | ¢mployed for it. pe --¥¢ — : ng Boer Hell jenands.. oe! eee bbs Wkeibire wonnesesnan 5 MeNaueti ‘ 1 
guard, PE HORAN RRQE INR tm ai 
For the original Bogardus Universal Eecentrie mul,| (5837) G. R, L. asks: 1. Are there any |Siaim, gts, be W. iH *: Bisons Loom sbuttie spindle, Ht. «Poster. erecta 1S 
Foot and Power Presses, Drills, Shears, etc., address | substances that are not magnetically transparent? If so, , Chair | chair. be a ee a a oe ley..... 
J.8. & G. PF. Simpson, 25 t036 Rodney St., Brooklyn, N. Y.| what? A. Iron and steel absorb most of the lines 4 P ee eo gad receiving vessel, J.D. 515,131 | Mail bas, 7 ¢Senkins.” sac eceny podbiioss oars: . 615,220 
is no substance such as you refer to. 2. | Chart, B. R. B. Cowell................cc0055 cseeeeees it liquors, heater er for fermen 
Wanted—Machinery far making steel sofa and mat- | force. There is no substance such as you refer to. 2. chart, ey LA See oe ig --~ bh deptenemenbey * 4.005 
tress springs. State power required, capacity, cost, etc. | Will you please explain the principles of the duplex tele- ¢ ch Miller Oa as iaicaaas test citestenteseennsasesnses 515,158 | “Match stick bunching machine, D. dD. « A... Bisevhart. 16.301 
Address “Machine,” post office Wellington, New Zea- | graph and the quadruplex telegraph ? A. For duplex | Gy —_ pegon Poy aking device, D: H. Wii Sactresn wearing anal = wee. ‘inet “e 
t making break ce, 
land. | telegraphy we refer you to our SUPPLEMENT, Nos. 694, < tee se irda oe. ane +0 0ebe+cccageesoey 514,981 | ss Pte —_ AT senmenpeenetdetinsdbeces ie Ere -T] 
Competent persons who demre agencies for a new 702, 796; for multiplex telegraphy to the same, Nos, 457, |G Tee eat Bret Measuring = machine, arageen, Misshinna see 515.139 
popular book, of ready sale, with handsome profit, may | 461. | Qratots mint gates, aneen. ie B. Ramte.........-. a = uring, ea Teton and ~ yee eee meee 
apply to = & Co., Scientific American office, %1 | (5838) Ww C. Vv. asks: 1 Is the use of =— or ites pot condenser and dripper, i “go-round, W mbrauer........... ‘ iN6 lee 
Broadway, New York. 8 A RR Rl a 515,008 Metal drillir machina Ha & Zinzen...... 516.90 
; | glucose as a food injurious? A. Not if pure. 2. Are pr structure, Berspen «& Magers. met Metal trom eae. , recovering, M. W. Lies............ 516082 
For Sale—Patents on a line of goods handled by the | tnore other sweets than glucose, which are produced by ie ae a ods yo moulding, EK. Ransome ° : Bi =. = = age, Je Laine 5.284 sis. zu 
eneuane ee will sell all or part of the —. chemical processes, in the markets for table use? A. (Cores, ~ tdi — + Peart tee — eee wy gauy P. Lavigne. ee Biri 
ventas, 5, Eps, Peoria, II. | Saccharin. 3. How can one plant a cocoa nut in this | (ee ieee ee ae onwertible,W. i Greeks | Mill. “See Grinding mt com 
aie country and aucceed in having it grow? A. Success PS PEEL ARO OD pare ey bate, jamap support for, J. A. Simpson... = Sea 
Patent For Sale~The Aeberly cattle stall device for would be very doubtful except in southern latitudes. | Got folding, F eveneahe.” ee *** 514.928 | Moulding ae oe ‘initio 515,813 
the enbancement of comfort and cleanliness of milk cat- Address the Department of Agriculture. yah Bee Ai ip brake couphng. Car pling. | Mole trap, E. Klink...... ee ee Biba 
sae or a SRE en Ook Geeeee| otatine 8, Black ey 
almost any erib. ‘The U.S. Great Britain, and Canada| (5839) W. L. B. asks: I have a dynamo | (rane, hott WS eee ei Bie seetene Ginetele anater. Ge uation, tas oe 
letters patent for sale, M. Schembri, 396 Van Buren St. | 39 yolts 8 amperes when wound with 8 pounds No. 14 | Crate, shipping, 4 % Howell... : Bry ro wail‘See Clamp nail Steam and gas motor. 
St. Paul, Minn, wire on fields and 144 pounds No. 18 on armature. What Creamer, centrifugal, F. 0 A. Dyer. oo * Bia IT Necktie, B.C. Overton acsaeuccnssssesesvees ses sue. a61 
“ A. Livingaton.............-. 5148 
1?” Send for new and complete catalogue of Scientific | sizes of wire should be used to obtain « potential of 50 Curtain fixture, H-Rchaw is C5 aie, a oer eee Barat 
and other Books for sale by Munn & Co., 361 Broadway. | volta, using shunt field? A. Wind armature with 134 | Curtain holder, 0. E. H. Kramer................... 615,000 Nut making machine, B. 3 ii. , MeCieliand, bedighani re 
New York. Free on application. pounds No, 22 wire. Call its resistance 4 ohms. Then t---. See’ a I a iors poner oe 15,087 Ry ~ oe i Pun hips Ciellen vtcidntas Ge 
- the field must have a resistance of S40hms. This would | ~~ Giass cu | Ol =~ filler JA. ; ay sce Ronco roseegees 
be given pretty closely by 8 pounds No. 18 wire. cycle wheel, y ttcker & Mt POMS. 00002000 cscecescescesse red ou oh or wecangentertingn extrac’ a Pasichoge 
| Cyelometer, L. L. SbeldOM. o.oo ones onl Se a ame 
° (5840) G. E. B. asks why it is that some | Rental enema i, neem ow. ois Ores with solutions Se ceca leaching, , 
tower clocks have such very heavy pendulum bobs, as | Dental ie Mie MI dno anoes obgnssenan cana ones 514,941) Janin Paice tesocatente’ tases ; f 
mach _— lied, Bailey & Barker... 515,104 | ‘acking machine sack case, H. me 
1e5 heavy as 500 pounds, A. Heavy pendulums are made to Pager See 4 %-- Sener. , od seni | Rocking. pases red, ¥ Pfludiers 
counteract the effect of vibration in towers by wind or pistotcting Meer ts matted ry maimear) etxinine tel, J. feen... : 
other causes, which produces an irregular beat in light i. plate and momorané ~~ slate, T. White..... 514,977 pantograph, WE. Hoke. eererererD tree satchel 
e- " he heavy pendulum also lessens the pen- door securer, P. Provonsha............-. <<<. 6+ nce 7 bags , 615.199 
SnD TO Ceres... cam sod vibrate Ree DUai ah tho pete. me hasan fst se Paper’ bor sett ia machine, G. W. Giaster.. * BiB: a 
Names an ress must accompany all letters, Draw bar mechanism, P. Brown .. $15,044 | Paper doll. M. McDonald... ....-...- 0.00... 0 
or no attention will be pald thereto. This isforour| (5841) H. G. A. asks if fifteen convolu- Dredging machine, G. as + En | © Capey, Sempneenn. ete. Bete eee, B.S. B Cam og: 
information and not for publication. mak: larger pets, Gp, 4. av Partition, building, F. Keppier 516,291 
References to former articles or answers should tens of wire on a spark coll would ahs ~— Pring machine, hort Pencil 0 or crayon cases, making, B. Weissenborn.. berger 
give date of paper and or number of question. than 8 convolutions. A. Yes. | pee Dumpi "Cnderw roe Sis 'ammete 1 — > & — he i ib, 169 
oe 1 comeponen il bear in mind that Dast and Photomrap hic a ag re H. L: Houltgren...... eee 516,040 
some answers hot ate rewearch, and, VENTORS. pes eee action veguiaben BLY Biri " “ik 
i” o o cove . » 4 
though my Fe lo to all either by letter Dw IN and th | plano action. upright, G. i M. , Gutta... i , ~~ BIDE 
o departmen take his turn. ence of forty-four y e dam ee a 176 
Buyers wuhtig to mmmianns any article not advertised of more tas one bundred th eaten for 5 teatlons for be- pianoforte action, upright, Tndwia Briesson... 515,152 
in our columns will be furnished with i olipeas of tents at pome end abroad, cnet «= be Pianos, stringing, C. 8. Weber.................+ ;' 514,976 
houses manufactaring or the same. } — oe a ie = both continents ifemers ~~ — une sae, ra III. 5, oc 00 dhaioqs otgasemes 514,925 rlement prom lead haben ao. CREE sublimed ieac * 55.000 
Special Written Information on matiers of | nopsis of the patent laws of the a By ig | Temaeenghenrd Satie ie Pigment from lead fumes, met hod Jof and appara- 
personal rather than general interest cannot be foreign countries may be had on " a Electric machine, dynamo. C. ¥. Brusb............ 514.907 tus for making white leaa, E. ¢ 515,041 
cxpected without semaneeation. contempiating the securing of patents, either at home or | Bloctric motor, alternating current, C. 8. Hradiey $1493 | Pigment from metallic fumes, fapparatus for the 
Sclentifie iupertena © Su ae o ~ abroad, are invited to to this office for prices | ioctrical circuit controlier, R. Callender...515,108, 515,109 manufacture of, F. O. Bartiett.... ......... - ieee 
to may be had at the office. Bikce 10 wanes axe tee, ts Pay ~h. Ub df, 4 ©X- | Klectrical converter, A. L. Riker................++« sisay plement furaece, BO. Barthett.......cc0eceeees 
Books referred to promptly me) eng on a of tenets LOO some SciuNTIFIC phy 61 sores | Biectrical meter eter. a TPOOIB.....0-0se0neveceessesecee + aa Plane, Prat & wttier OF gy war ‘eens. bas 
examination should distinct) ' vator, louser & 15,225 b Be Ge, BRE Gs ccccccccvcceces PTTir TTitt  & 
"nr abel 3 of seven ve Ehevaror’ Ly A. Sasetri ¢ a. i. A. Brown. ape tee a Re Panter, i. 8. Ormision, 5: ia asaen mee 8 10 
2 =o electric, A A. J, Shaw... | ter, ¢ -row oor, | EES. aye 
See Steam engine. . nter. corn, G, W. Cam ie 5 
t reducing mechanism for steam, ater, corn, Liston & Sehic ' 
(5832) T, H. De 8S. writes: Given a INDEX OF INVENTIONS Bee idan, re ae oo ies Gone Sib 175 lave and cup and saucer holder, 0” ia L. Miller... Sls. 
pump in a position where the water pressure, due to the Pee. Se ‘machine, W, W..  eaenae 515,00 | Plow, J. Hi Wiles eer wcseate sohaoes 
elevation to whieh the water has to be put, ‘s 92 pounds For which Letters Patent of the Ercrector . See pramp extractor. spring, H. H. Hemp- Pocket knife. B. Yon “Buitzingsiowen.. 
per square inch, ard with such size discharge pipe that United States were Granted =... i ee Re a 8 515, las pole, vehicle, W. R. oe Re 
“hen the pump is delivering 200 gallons of water per yestoniing devise. WH Pari G: iicAuley _.. Semet | Pot, Bee Flower por. ‘3 bone 
minute the pressure runs up to 180 pounds, now if o February 20, 1894, en a IE dR deen tonaee se 2 poten ger, ae eee ssssee 
luryer size discharge main is used, of such diameter that, eh ee die: 2 Bia press. See "Balin press. Hay p : 
When 200 gallons is still delivered, the pressure is only AND EACH BEARING THAT DATE. Fence, wire, H. M. Anderson “ORY ey ee ... 614,804 pomp 2,5 Pag conesersesstsescensverenseensoen 5H, 
2) pounds, what is the saving expressed in horse iver dist ating ng machine, J. B. Carter pump, otra i H. Weatherhead ene s Ss Je 
power? Please give the formula. A. The rormula is [See note at end of list about copies of these patents. | pas eae 3. pe BPOROD. «...402+0+0+0-00e0+00e020+ Pasale appara painer, Q. GORRES. -;....-...-++ vevene SS 
the hydrostatic height in feet saved, multiplied by the - | Fire escape, Bouvier wk agetpreyrenssgnese 515,106 | Rack Sow ta San ce Tomo, iil 
weight of water pumped, and product divided by 33,000 Fire escape, F. a icin alll iiwa meee 
‘als the horse power saved. As in the case stated, rye recent eae, YS ay switche sighcon sco 
180 pounds—120 pounds=60 poundsx23=138 feet hy- a conan yg F. — alg ae j way owinen’ © w. NS Steda = a duhiabee teande are sik 1 
“rostatic height saved. Then 138 feetx200 gallons 8s i Fishing reel, C. W coe Wiebeck, peasescocacscceneienen ceva gow sfnten, ionic Nes ‘x a 
2299838 Ss. McLean 4.%6 Flax separator. J. Bemesh ............cccccccesersnes > Ca Coe See ; 
pounds = 229,998 foot pounds, and ——— = 727 horse | air coupling, W. A. & B. 8. H. Harris... 515,219 Plooring. g) Neca yaggampe neceeneroer Railway troliey, electric, ©. J. Wan Deposie |... 515.00 
change. = AS ow ims, eotomane, W. 4. 6 5.6. Bt : eae eemeeee og 6 Rake. See Lawn 
power saved vs ae —_ ‘Soda and gas stove, combined cooking, Finch & 
mi — ih di cctdin paaddiiree 2ovhmbesasGnevageess> 514,919 
hing reel 
(5883) H.C, P. says: Will you kindly Rett erator. T. ¥. Crean... aioe sisi te sing 
made that used frigerat cars, extensi v or n 
Seen nee oan » @ Seat mast be ee ep eerebnetien 514,928 
coating the inside of wooden battery cells to make them | 4 Re dinplay. Fe FP. 0. Warner... ais, umaMe 
me ers boxes perfectly dry, smear we lator. Pepiano ak regulator. - 
uside with a hot mixtare of 4 parts resin, 1 part gutta Htheostat, G. A Brown. Dstriien isotianebaiadtndse A250 
rand little boiled of. ‘The mixture must be thor- Rheostat, ‘ sas “asso aos odor ame ae 615,304 
oughly melted and stirred before use. A hot rod of Ring. Sge Curtain ring. 
‘rou may be used to melt it into the crevices. They can . BR -_.» . Se 515,299 














' used for any ordinary type of battery. 
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Safety pin M. 3}. Griffin 514.264 Da . o- 
Bales slip case. meworandum, W. \.. Kinnard, i vertisements. 

en slip por t S14.G08, 5M, ra vores _ |e oe MACHINISTS AND _T0t “MAKERS, 
Sash cord fastener, Rh. G. Barnes os 4 ee ‘e own interest. whe 
aah ox vd guide "t W olontt ORDINARY RATES. Purel, o* shot Gun and tt « oy P DEAL. ok oon ole we Drawings, Pattern Mesein end w 
Saab holder, P. K. O'Lally Se SUPE nod cond Or one PREK to all countries al Wert. 
daw teeth, device for shaping swaged, J. ¥. Prit- Inside Page. each insertion - - 75 conten line | Th DT MEG. CO., Drawer 00 New il Maven, ayn J 5A. 

now Back Page. each insertion ~ - - - $1.00 a line = nt Pow ac a MACHINERY 
Screen. See Window screen For some classes of Advertisements, Special and an ' 


F. Weaterbeck 
Marauten 


Seal for cana, hermetic 
Seeding machine, W. W 











Separator. See Flax separator 
Sewer pipe joint, vitrified fre clay, J. EK. Badwards 515,119 
Sewing mach ine shuttic, Bates & Rarnett 515, 187 
Sewing machine take-up, J. KR. Scott 422 
Sewing sweat bands in bata, J. Stewart, Jr 514,292 
Shade, C. H. Forbes 515,048 
Shade roller, KB. F. Hartshorn 515,218 
Sheet metal, roller die for forming weakened 
lines in, Zimmerman & Underdown 5,270 
Sheet metal vessel, Zimmerman & Underdown Ary 
Sheil bracket, T. Corscaden 515,194 | 
bellier. See Corn sheiler 
Pew ng, adjustabie, Pauly, Jr.. & Schneider 515,168 
hoe protector, J. H. & F. W. Schoiding 515,173 
Shovel. See Grain shove 
b naling transmitter, automatic, KR. Callender 515,110 
ifverpiating. composition for, G. W. Odell . Ae 
Show shelter, C. Kiauke 4 eo 
Soda fountain, T. C. Riley 514,066, SLT 
Soanding lead, P. T. Peterson 54,13 
ywer, seed, Gieixner & Schaf 51 >» aK 
Spindle for conical cop tabes, W. J. MeCausiand.. 516.301 
Spinning spindle support, T. B. Flanders 515.36 
Spraying of or other liquids, apparatus for, L. L. 
Merrifield 514.2 
Stamping block, l. Davia SU OnT 
Stand See Barrel stand 
Steam and drain trap, aeatomatic, F. Lamplough.. 514,238 
Steam and gas motor, combine4, J. G. Lightford. 515.2% 
Steam and removiug extraneous matter, appara- 
tus for purifying, ©C. M. Baum »15, 106 
Steam engine, oeciliating, K. #. P. Troesdell Pe 
Steam generator, J. A. 4 G. W. Welton, Jr 5ST 
Stee! bara, machine for upsetting the ends of, E 
iH. Bourne 515,190 
Steering gear, electric, F. L. Dyer SLD, tj 
Stove, Horton & Quest 515, M7 
Stove, Voegtly & Schroeffel 15,085 
Stevepive or fue cleaner, A. ¥. Graham 514,314 
Stump extractor, BK. Oneill! 515, LAS 
Suraicai chair, J. B. Rouze 514,308 
Switeb. See Railway ewiteh 
Sitch board «ystem, D. H. Wilson 514.980 
Seivel. F. Salathe 14,028 
Syringe, (. D. Harsin 512s 
Table. See Billiard table 
Tack driving machine, R. Woodward LS, 
Tas, envelope, and receipt, combined shipping, 
N. J. Bishoprick 515,275 
Tags and counting and separating same into piles, 
machine for making, ©. B. Sawyer 91504 
Tap wrench, A. H. Kent 915. Be 
Tea, coffee, ete., apparatas for making, J. Childs.. 514,988 
Telephone, D. Drawbaugh 514,916 
Telephone pay stations, automatic toll box for, 
H.C. Rox 515,170 
Telephone receiver cushion, V. A. Cook 
Telephone sonnemnither P. ®itzsimons . 
Phread cabinet, H. T. Lueter 5 
bread unwinding apparetes M. V. Palmer 
Time alarm, elect J Betts 
ire, pneumat k 1. ? Sims 
Tire repairer umetic, C. E. Buckbee 
Tonga, pipe, W ing 
Tongue support, T. N. Saveg 
Top, spinning. G. H. Hyroe 
rransformer, F. §. Hunting 
Trap See Animal trap. Insect trap. Mole trap 
team end drain trap 
Tray, serving, H. L. Paimer 


Taylor 
A. B. Hall 
Law 


Trimming, dress protector, G. H 
Triturating and powdering machine 
Troiley conductor and support, M. D 
Trolley wire support, R. M. Huenuter 
Treek, barrel, J. J. Becker 


Truck center plate, car, W. J. O Byrne 


Truck, dry kiln, bamber, ¥. Kirk 
Truck, vehicle, W. Yose 

Trank, wardrobe, W. Deutach 
Tying machine, L. 5. Barbank 


5 
T ypewriting machine, &. L. Conde 514,910 to 5 
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Vaive, ives & Colman 

Valve and steam trap, automatic drain, F. Lamp- 
bough we @ 

Valve operating mechaniem, J. W. Ogden 

Vaive, steam-actuated, T. J. Piers 

Ventilator, J. A. Ashburn 

Wason brake, automatic, Ff. A. V. Theiander 


Watchmaker's bench tool, (. A. Stebbins 


Wheel. See Bearing wheel. Crcle wheel. Gear 
wheel 
Window operator, Smith & Pile 


Ss. Noreross 





Window screen, ( 5 
515,002 


W tadows, framing for statned glass, H. A. Lewte 
Wire and ribbous, machine for hardening and 

tempering stee!, BE. Asbworth 514,986 
Wood, compound for bleaching and preserving, 

8. Cabot 515.191 
we oot of} ng product, FE. Godebaux . 16077 

Vrench ee Tap wrench 
Wrench D. H. Carpenter 515,070 
Wrench, W. Houghton 514,908 | 
Zine, manufacturing oxide of, E. O. Bartlett 515,043 
TRADE MARKS. 
Bowls. shoes, and footwear manufactured of 
leather and cloth, ladies’, Rumsey Brothers ple 
Griek, tile. and articles made of fre cay, fire, 

Harbison & Welker ore 24,273 | 
Canned fruit, vegetables, and fish, except oysters, 

R. H. Macy & Company . 24.254 | 
Ciwars. Weeks & Potter Company . M28 | 
Cetton goods. J. W. Woods & Son et 
Drees «bields, Amolin Company . 4206 
Dreasing for giving & Gnish te textile fabrics, pe 

M. Fyte M48 
Flour. wheat, Pindel! Brothers & Compan 4282 
Graia products, milled, Manston Milling Company 4,258 
Gum, chewing, Faulticss Chemical Compan 420 
He beef, and mutton products, smoked, Jacob 

Boia Packine Company 4a 
Lard substitates, N. Morris & Company 4,263 
Livorice lozenges, Young & Smylie x2 
Medicinal preparation for liver diseases, J. H 

Zeitin & Compan ~ 428 
Peanuts Colombia Peanut Company “Bl 
Perfumery, ©. G. Buck 4 
Polishing paste, Luberynsk! & Company AMT 
Quinine, preparation of, Billings, Clapp & Com- 

pany 475 
Razor stsopa, G. N. W. W'ison 4. 


Remedies, certain named, KR. H. Macy & Company - 4 

Kemedy, headache, Oak Chemica! ( ompany 

Remedy for gonorrhee, Scureman Drug Com 

Kemedy for lang and nervous diseases, 
Clapp & Company 

Roget for rheumatism, and lumbago, W. 
i. Corbit 


Biking, Erie 


gout, 


Sash locks and door bolita, BH. B. Ives & Com ny 
Sewing machines an@ attachments, Williams 
Mar facturing Company ~~ M24 
Shoes, .. ns and vere 4. P Twaddell - A 
Tea, cofiee, and other named beverages, United 
Kingdom Tea Company pat) 
Totlet preparations certain named, R. H. Macy & 
Company 425 
Trees, seeds, builds, and plants, BH. & KOE 
Ricker 4, 
Turquctsees, New Mexican, Azure Mining Com- 
. 4208 


Waich movementa, J. J. MoUrane 


DESIGNS. 


Rook marker, B. 8. Samuels 


Ceilings, center piece for metalic, W. 8. Grafton... DBI 
‘raeker or similar article, EK. | vine mom 
ish, cover,C. A. May aor 
Exhibitior stand. |. flermann mer 
(irate, alr, J. Fischer . Bowe 
Necktie. G. H. Taylor Tw 
hug, A. M. Hose ~. Bo 
Trimming, G. H. Taylor Sv) 
Vault Nabt frame, J. Jacobs TA0K2 
Vault light jens, J. Jacobs no 
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A printed cepy 
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Canadian patents may cow be obtained by the in- 

ventors for any of the inventions named in the fore- 

ng let, provided they are simple ata cost of 60 each. 

tf complicated the cost wiil be « little more. For full 

ipetructions address Monn & (Co. Ml Broadway, New 
Vovk. Uther foreign patenis way also be obtained. 
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ICE-BOATS- THE IR CONSTRUCTION | 
and Management. With working drawings, details, and | 
| directions in full. Four engravings, showing mode of 
const ructior Views of the two fastest ice-sailing boats 


used on the Hudson river in winter. By H. A. Horsfail, 
M.B. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rales and 
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If so, we can supply you. All sizes 
meunted and unmounted. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
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The (CLEVELAND STONE CO, 
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place literature the intelli- 
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ing to turn to such a periodical 
as THE POPULAR SCIENCE 
MONTHLY. Whatever of real 
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